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20% saving in steel 
by welding, in cyclones 
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equipment (pg. 139) 
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1, Chemical resear 


HE manufacturer of antiknock 

fluid has an obligation to refiners 
to do far more than manufacture a 
given compound. He must constantly 
improve his product and keep it up- 
to-date in terms of the gasoline with 
which it will be blended to insure 
maximum quality when added to the 
gasolines produced by the petroleum 
industry and used in the engines 
produced by the automotive indus- 
try. Thus technical advances in these 
two industries must be matched by 
equivalent advances in the formula- 
tion of “Ethyl” antiknock compound. 


How well the Ethyl Research Lab- 
oratories have lived up to this obli- 





























unds has 
been a continuous program at Ethyl for 26 years. 
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“ETHYL’’ ANTIKNOCK COMPOUNDS. 
OF THE FUTURE 


gation is indicated by the numerous 
changes—five of them major im- 
provements—which have been made 
in “Ethyl!” antiknock compound dur- 
ing the twenty-six years it has been 
marketed. 


More than tetraethyllead 
While tetraethyllead is the principal 
ingredient of ‘““Ethyl’’ antiknock 
fluid, it is only one of a number of 
ingredients. Determining the most 
suitable other ingredients and their 
most effective proportions has al- 
ways been a major part of the re- 
search program of the Ethyl Lab- 
oratories. 

To this research Ethyl has devoted 
thousands of hours of engine studies 
in the laboratory, over ten million 
miles of test vehicle operation at the 
Detroit and San Bernardino Labo- 
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Serving the Progressive Petroleum Industry Through Research 
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1600 West Eight Mile Road, Detroit, Michigan 








ratories, and over 40 million miles of 
commercial vehicle operation in large 
truck and bus fleets operating under 
a wide range of conditions in different 
parts of the country and under the 
close. supervision of Ethyl engineers. 
The last major change in “Ethyl!” 
brand antiknock compound wasmade 
only after more than 17,000 hours of 
laboratory engine tests and over nine 
million miles of road tests had con- 
firmed the desirability of the change. 


The aim of all this research is to 
giverefiners the fluid whichwillenable 
them to raise the antiknock quality 
of their gasoline at the lowest possi- 
ble cost . . . and to make sure that 
gasoline containing “‘Ethyl’’ fluid 
gives the best possible performance 
under the wide range of conditions 
to be met. 


2600 Cajon Road, San Bernardino, California 
































THE WIGGINS DRY SEAL LIFTER ROOF 


... can be used to conserve the vapors of a 
single tank, on which it is installed, or it can serve as a vapor balancing unit 










of several interconnected tanks. : 
ADVANTAGES 
1 — 100% dry seal eliminates corrosion, heating and freezing problems. 

2 — No maintenance other than periodic inspection required. 


THE SEAL | 3—No possibility of stored product being absorbed in seal and creating a 
fire hazard. 


4 — Out-of-level tank grade does not effect seal operation. 


— 
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1 — Reduces operating pressure to 1%’ water. 
COUNTER | 2— Reinforcement of interconnected tanks not required. % 
BALANCE 3 — Ajl mechanism completely accessible from outside. 
SYSTEM 4 — Not affected by out-of-level tank grade. 
5 — No lubrication required. 


- 
~ 








PRESSURE | 1—No leakage, absolutely gastight. 
VACUUM 2 — All working parts outside tank and readily accessible for inspection. 
RELIEF 3 — Simplicity. Single valve serves:for both pressure and vacuum relief. 





For further details, write for a copy of Bulletin VB-10. 
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Continued efficiency of refining facilities 
depends largely upon engineering knowledge 
available, not only during the periods of design 
and construction, but after these facilities 

have been placed in operation. That is why 
Universal places so much importance on basic 
engineering “know-how” . . . why this same 
“know-how” and long-time experience is made 
easily available to all refiners regardless 

of size or extent of operations. 





Aurora Reports on Seconc 


Turnaround of Fluid Unit 


By Max M. Fisher 
Vice-President, Aurora Gasoline 
Company 


Fottowinc the second shutdown of ou 
4,000 bbl./day fluid catalytic crackin, 
unit at Detroit, we began the third rui; 
at 11 PM, Nov. 3, 1948. This second 
shutdown required only 79 hours afte: 
a total of 324 days on stream. Efficienc) 
of our second run has been calculated 
at 98.5 percent, anc 
combined with the 
results of our first 
run of 176 days, 
shows an overall ef- 
ficiency for the unit 
of 96.1 percent. 
Tables below give 
this information in 
detail. 

The fluid unit, 
designed and engi- 

Max M. Fisher "ected by Universal 

Oil Products Com- 
pany, was placed on stream for the 
first time in June of 1947. It combines 
reactor and regenerator in a single 
column, a factor that resulted in mate- 
rially reduced construction costs when 
compared with those required by the 
fluid cat cracker of earlier design. We 
consider this a real saving as the unit 
has afforded excellent flexibility with 
improved product return. We are now 
equipped to handle a wide range of 
charging stocks without difficulty and 
are able to keep pace with market de- 
mands as they change. 

The design of the cat cracker itself, 
together with the engineering and field 
service offered by its designers, has 
proved in a large measure responsible 
for the efficient operating schedules 
shown in these tables. 





Report of Second Run 


Date & Time of Actual Startup ... 
6 PM, Dec. 12, 1947 

Date & Time on Stream ......... 
4:30 PM, Dec. 13, 1947 

Date & Time of Shutdown ....... 
12:30 AM, Nov. 1, 1948 


Days on Stream .....++++++- 324 
Total Hours of Run........7,761 
Total Hours on Stream .....7,711 
Total Hours off Stream........50 
Total Hours Shutdown .......79 
Efficiency .....cc00 covesee%e 
The 50 hours off stream as noted in 
this report of the second run were re- 
quired for the repacking of valves and 
couplings, the correction of minor elec- 
trical difficulties, the connecting in of a 
new cooling tower and the cleaning of 
the water side of flue gas steam genera- 
tor. 


Overall Efficiency 


The combined results of both the 
first and second runs have been tabu- 


(Advertisement) 
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Fluid catalytic cracking unit at Detroit 
refinery of Aurora Gasoline Company. 





lated as follows: 
Total Hours, Runs | and 2. .12,315 
Total Hours on Stream ....11,858 


Total Hours off Stream ....... 126 
Total Hours of Shutdown ... .331 
BE nsccicosvccucees 96.1% 


Normal operating and maintenance 
personnel accomplished both turn- 
arounds, and in both, the requirements 
are considered more than satisfactory. 
For the first, after 176 days on stream, 
4,508 man hours were necessary. The 
second, after 324 days on stream, called 
for only 1,677. 


Catalyst Losses 
Below Estimate 


For a total raw oil charge of 1,405,384 
barrels (average of 4,340 bbls./S.D.) 
during the second run, total catalyst 
loss has averaged .207 pounds per bar- 
rel. This figure is actually lower than 
the minimum estimated by the design- 
ers of the unit prior to its construction 
and has contributed considerably to the 
efficiency of our operation. 


UOP Process Booklet 


A 24 page booklet describing in detail 
the processes licensed by Universal Oil 
Products Co. is now available. Complete 
flow diagrams accompany the dicussion 
of each process. 

In addition, the book deals with Uni- 
versal inhibitors, downdraft equiflux 
ind center-wall heaters, and the various 
services offered to the company’s licen- 
see refiners. 

The processes discussed include: fluid 
catalytic cracking, thermal cracking, 

atalytic polymerization, paraffin alky- 
ition, Unisol mercaptan extraction, 
ermal reforming, isomerization, cata- 


'ylic dehydrogenation and catalytic de- 
ulfurization. 
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In providing adequate field service to licensee 
refiners, Universal contributes to the successful 
and economical operation of refineries in 

all parts of the world. It is a thorough and 
complete service that covers practically every 
phase of refinery operation and assures maximum 
safety, efficiency and economy. It is a service 
that has helped many refiners keep their 
operations at a profitable level. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILL., U.S.A. 
LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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ALL-ELECTRIC NORDSTROM-EQUI 





pPED MANI 


All- desde Gelman abe muaitel controlling “0m from fields to tank at Baton ia Louisiane 
plant of Plantation Pipeline Company. Photo by Corsini, by courtesy of Standard Oil Company of N. J. 


More and more the trend is toward power-operated valves. Lubricated plug valves 
are best suited for motor control. Minimum time is required to open or close a Nordstrom 
with its quarter-turn plug. There’s no chance for a Nordstrom to be “not quite” 
closed. Positive rotary action of the plug insures full closure and a sealed circuit of lubricant 
hydraulically pressurized around each port. Our engineering staff will work closely with 
yours in developing the precise specifications to meet your needs. 

















EMOTE WANT 4 CON TROL - most modern 


Instant, centralized control of lines 


any distance x 
any pressure x 
any capacity x_--~ 


ee 
ae 
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‘a _ With Nordstrom electric.motor 
we 


- or cylinder operated valves you can 

nw arrange control of your manifolds, 
pipelines and other remotely located operations in- 

dependent of manual control. Standard cylinders are available for 
installations in which this type of control is preferable. For 
operating pressure ranges from 50 to 200 lb gauge pressure, com- 
plete with cylinder mounting bracket and all operative 

parts assembled. Nordstrom plug design gives positive 

closing and opening with only a quarter-turn—and the 

plug is permanently seated. You save man-hours 


and maintain instant control. 


LUBRICATED VALVES 


NORDSTROM VALVE DIVISION Rockwell Manufacturing Company 


Main Offices: 400 North Lexington Avenue, Pittsburgh 8, Pa., Atlanta, Boston, Chicago Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco, Seattle, Tulsa 


...and Leading Supply Houses 
Export: Rockwell International Corporation, 7701 Empire State Bidg., New York 1, N. Y. 





AEROLUBE ADDITIVES 


1.40. inorease your motor oil capabilities 


The need for keeping a wide margin between 
motor oil capabilities and increasing lubrication 
requirements is a real challenge—not only to the 
petroleum industry but also to the additive 
suppliers. 

Cyanamid helps you meet this challenge 
squarely with AERoLUBE* Additives . . . designed 
for maximum detergency, oxidation resistance 
and corrosion inhibition in regular, premium 
and heavy-duty oils . . . and proved through 


years of experience. Backed by Cyanamid’s re- 
search laboratories, our sales and service staff 
will help you select the right AzRoLusBe Addi- 
tives to improve the properties of your motor 
oils at economic treating costs. 

Other Cyanamid chemicals for the petroleum 
industry include Arrocat* Synthetic Fluid 


Cracking Catalysts, AERo** Specialty Catalysts, 
Gasoline Dyes and Drilling Mud Chemicals. 
Literature and samples of these products are 
available upon request. Write today. 

*Reg. U. S. Pat. Off. 


** Trademark 





WHEN PERFORMANCE COUNTS... CALL ON CYANAMID 
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AMERICAN Granamid COMPANY 


PETROLEUM CHEMICALS DEPARTMENT, DIV. C 


30 Rockefeller Plaza, New York 20, N.Y. 
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What’s Happening! 


THROUGHPUT, 1949 


Drop in runs forecast: Total crude runs to stills of 
about 5,620,000 b/d should be adequate for the 
first quarter of 1949, the Bureau of Mines has fore- 
cast. This rate may continue into the second quarter 
in view of the accumulation of refined stocks and 
the possibility that demand may be less than antici- 
pated. Total runs to stills in December averaged 
5,740,000 b/d. Demand for domestic crude of about 
5,460,000 b/d is forecast for the first quarter. De- 
cember demand was 5,580,000 b/d. 


Refining capacity: Crude throughput capacity of 
U. S. operable refineries is expected to increase 3.5% 
in 1949, to total of 6,569,400 b/d by the end of the 
year, the National Petroleum Council reports. Largest 
increase will be on East Coast. Refineries in Decem- 
ber were operating at 90.6% of estimated capacity 
of 6,346,900 b/d. 


MARKETS, PRICES 


The newly arrived buyer’s market became more 
deeply entrenched during January. Its promised ex- 
pansion continued to shake out prices in most areas 
as competition among refiners and suppliers inten- 
sified. In the southwest, crude allowables were cut 
an additional 3% for conservation reasons and to 
avert additional backing up of above-ground stocks. 


Impact of declining products prices was felt in 
crude markets. South Penn Oil Co. and other buyers 
of Pennsylvania-grade crudes cut their prices 44 to 
54c per bbl.—the third Pennsylvania crude reduction 
in six weeks. Standard of California also reported a 
25¢ per bbl. cut in its price for 14 gravity heavy 
crude, 


RESEARCH 


More effective use of petroleum technologists in 
event of another war or similar emergency is a pos- 
sibility seen in Army report based on case histories 
of 15,157 scientists and engineers in the recent war. 
Only 30% said their specialized abilities were used 
through most of their service at levels of technical 


Important Current News Summarized for Refiners 


responsibility warranted by their past training and 
experience. Around 37% said no use was made of 
their scientific background or training. 

The report recommends a national office be estab- 
lished to evaluate the supply of scientific manpower 
in terms of current and potential needs, just as in- 
dustrial facilities are being cataloged. 


SYNTHETIC FUELS 


Appropriation of $10,000,000 is asked by the Pres- 
ident in his annual budget message to Congress, for 
continuation of Bureau of Mines research in synthetic 
liquid fuels. Current year’s cost is $9,750,000. 


Reduction in costs for plant construction and gas- 
oline manufacturing in a hypothetical 30,000 b/d coal 
hydrogenation plant are cited in Bureau of Mines 
Information Circular 7486, demonstrating improve- 
ment in design and process modifications. Direct 
gasoline manufacturing cost is set at 14.3c per gal. 


Petroleum refiners have been accused of “pro- 
pagandizing” against a synthetic fuels industry by 
the United Mine Workers Journal, which states re- 
finers are stimulating their own development work 
to “minimize the need for congressional funds to de- 
velop economical synthetic fuels processes.” 


. e a 
EXPANSION 


McColl Frontenac Oil Co. Ltd., subsidiary of The 
Texas Co., is planning a refinery at Edmonton, Alta., 
probably to process crude from Leduc field. Esti- 
mated cost around $10,000,000. 


Shell Oil Co., Ine. to build a new refinery in 
Victoria, Australia, construction to take about two 
years. 


McCarthy Chemical Co. will construct a second 
absorption plant at Winnie, Texas, to manufacture 
chemicals from hydrocarbons processed from natural 
gas in Jefferson and Chambers counties. 


Cities Service Oil Co. plans a natural gasoline plant 
to handle gas produced with oil in the Chico field, 


'nformation on these pages is obtained through the nation-wide news coverage services of PLATT’S OILGRAM NEWS 
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What's Happening! 





Wise county, Texas, eventual processing capacity to 
be 22,000,000 cu. ft. é‘ 


Hi-Way Refineries, Ltd., has let contract to Re- 
finery Engineering Co., Tulsa, for a 2000 b/d crude 
topping unit and 500 b/d Dubbs-licensed thermal 
cracking unit at Saskatoon, Sask. Present 1000 b/d 
topping unit will be replaced. 


Magnolia Petroleum Co. has contracted with Delta 
Engineering -Corp., Houston, for modernization of 
its Sabine Valley gasoline plant at Kilgore, Texas, 
which will make possible recovery of around 20,000 
gals./day additional liquid products. 


Two natural gasoline plants, each of 60-80,000,000 
cu. ft. daily capacity, to cost $12,000,000 are to be 
built in Benedum field, Upton county, Texas. Con- 
tract for one of the plants, to be built by Plymouth 
Oil Co., has been let to Hudson Engineering Co., 
Houston. Second plant will be built by Slick-Urschel, 
with the Texas Natural Gasoline Corp., San Antonio, 
the contractor. 


LEGISLATION 


Tidelands: The question of control of the petro- 
leum reserves in the nation’s tidelands is before Con- 
gress and the Supreme Court, with the possibility it 
may develop into an issue of states rights. In the 
background is a hint of a possible compromise and 
the suggestion that President Truman favors devel- 
oping the oil there, as opposed to holding it in re- 
serve, although he emphasized that title to the oil 
“must be vested in the federal government.” 


Oil-divorcement: fen. Gillette ( p! Iowa) introduced 
in Congress three oil-divorcement bills in virtually the 
same form as the measures he sponsored unsuccess- 
fully in the 77th Congress, in 1941. The bills, referred 
to the Senate Judiciary Committee, are: 


S. 571, to prohibit interstate common-carrier pipe- 
lines from transporting commodities in which the 
carriers have any interest. 

S. 572, to divorce the production, refining and 


transporting of petroleum products from that of 
marketing such products. 


S. 573, to prohibit producers, refiners and mar- 
keters from operating tankers and barges. 

Refining is defined in the bills as “the refining, 
processing or converting of crude petroleum, fuel 
oil or natural gas into finished or semi-finished prod- 
ucts. It shall include the initial sale with transfer 


of ownership of refined petroleum products to cus- 
tomers at the refinery.” 


FPC Jurisdiction: On the question of the jurisdic- 
tion of the Federal Power Commission over the 
natural gas industry, Rep. Lyle (D., Texas) offered 
bill (H.R. 79) which would eliminate the contro- 
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versial provisions of the Rizley-Moore bill of the 
last session relating to rate making practices of in- 
terstate gas lines. The bill would make plain the FPC 
has no jurisdiction over production and gathering o* 
gas or facilities used in these activities. 


Synthetic Fuels Plant Subsidy: Sen. McCarran (D 
Nev.) introduced S. 6, corresponding with bills in- 
troduced in the last Congress, authorizing govern- 
ment loans to private industry to build synthetic 
liquid fuel plants with a daily capacity of at least 
5000 bbls. After one year, if industry fails to estab- 
lish a basis for an expandable synthetic fuels indus- 
try, government itself may contract for construction 
and operation of plants of aggregate 30,000 b/d 
capacity. 

The President, in his message to Congress, asked 
a direct appropriation of $1,000,000 for the commer- 
cial production of synthetic fuels, plus contract and 


‘ other authorizations totalling $30,000,000. 


Waste Disposal: Rep. Byrnes (R., Wis) introduced 
H. R. 1343 to encourage prevention of stream pollu- 
tion by allowing amounts paid for plants for treat- 
ment of industrial waste to be deducted in comput- 


ing net income for tax purposes. 


MISCELLANY : 


Conservation-wise, the petroleum industry in Texas 
is spending $250 million in a postwar gas conserva- 
tion program to save nearly 21, billion cu. ft. daily 
of casinghead gas produced with oil. Hines H. Baker, 
president, Humble Oil & Refining Co., reporting re- 
cently on the progress of the program, said it in- 
volves building 138 plants, of which 82 are com- 
pleted, 43 are under construction, and 13 are planned. 
Current program is projected for completion in 1950. 


More than 800 German patents and patent applica- 
tions in petroleum and chemical fields seized by the 
government during the war can now be licensed on 
a “conventional” basis. Taken in 1942 as the property 
of I. G. Farbenindustries, the patents have been in 
litigation in suits brought by New Jersey Standard 
and affiliates. This litigation was decided in the 
Supreme Court last spring and licensing arrange- 
ments are now completed. Lists of the patents and 
licensing information can be secured from Office of 
Alien Property, Department of Justice, Washington. 


Oil and other industries will be urged through trade 
journal advertising to turn up 1,000,000 tons of heavy 
steel scrap for the steel mills. API President Boyd 
is on a committee to push the drive. Only heavy 
cast scrap—machinery, tools, jigs, dies, etc.—are 
sought, because greater tonnage of steel can be 
produced with present plant capacity with heavy 
scrap rather than light or mixed scrap. 
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VENTURI TUBE LEADED, INHIBITED 6 
GASOLINE 


INHIBITOR: 
STORAGE 





“/his schematic flowgram illustrates °/,Proportioneers’, Treet-O-Control 
method of regulating lead, inhibitor and dye injection to a flowing stream of 
gasoline from a low loss Venturi differential producer. 

Additives are handled in concentrated form and are taken directly from the 
Z containers in which they are shipped. Transfer of the lead fluid is made from 
| tank car to weigh tank through a vacuum eductor system. 

This °/,Proportioneers’/, Treet-O-Control system eliminates pre-dilution requir- 
ing tankage, piping, circulating pumps and other accessories. It requires 
minimum space for equipment and assures maximum accuracy in the handling 
of costly additives. 


— —_— — “ jm TD Ff 


sk for further information and recommendations. 
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Write to %PROPORTIONEERS, INC.%, 48 Codding Street, Providence I, R. L. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other Foreign Countries 
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The important question 
in foreign refinery 





construction is “Which 
Master Contractor?” 


REAT pressure for refinery expansion and 
refinery modernization is now being 
felt in foreign fields, where both a ten year 
hiatus in building and major war destruction 
must be overcome. The new capacity re- 
quired is large and presents serious capital 
outlay problems to both foreign national 
refiners and foreign subsidiaries of American 
companies. 
The master contract type of operation, 
concentrating all engineering, mate- 
rial procurement and construction re- 
sponsibility at any one refinery site in 
one organization’s hands, is especially 
desirable in this work because of the 
inherent potential for major capital 
savings which has been established 
previously in this series. 
Thus, the question facing refiners under- 
taking projects for installation outside the 
United States becomes not whether to use 
the master contract type of operation but, 
rather, which “master” contractor to engage. 
To clarify consideration of this latter ques- 
tion, Kellogg presents what it believes to be 
the most important factors which should be 
taken into account when selecting a master 
contractor for foreign work. 
First, it would appear most important 
to select an engineer-contractor that 
has had repeated experience with the 
multitudinous responsibilities of varied 
types of master contract operations 
and naturally a successful record. 
Further, the contractor's existing estab- 
lishment, in manpower and resources, should 
be capable of handling the entire project 
both expeditiously and efficiently within his 
own organization. 
Second, this contractor should have 
had experience in foreign operations— 
not necessarily at the particular loca- 
tion of the proposed job, but most 
assuredly at a sufficient number of 





foreign locations so that the contrac- 
tor’s organization shall have learned 
previously the many unusual, and in 
many respects more difficult, require- 
ments of foreign operation. 
Third, the contractor's design groups—labo- 
ratory, process and mechanical—should have 
a secure and unquestioned engineering repu- 
tation, eliminating any desire or need to 
build “monuments to advanced processing” 
for prestige purposes, when such refinements 
are not justified by immediate and specific 
economic need. In short, the contractor's en- 
gineers should be mentally conditioned to 
approach the planning of each project on one 
basis only—to design facilities which will 
meet the immediate and foreseeable market 
demands and in so doing earn the most pesos, 
cruzeiros, dinars, pounds, or francs over a 
period of years for the least immediate capi- 
tal outlay. 
Fourth, under present world supply 
conditions, the contractor’s ability to 
perform effectively the complex and 
difficult task of procurement of mate- 
rials and equipment will prove critical 
in accelerating the on-stream date of 
the plant. Maximum speed and final 
economy in the conduct of this respon- 
sibility requires three basic capabili- 





BENNETT 
ARCHAMBAULT 
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In Charge of 
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ties: An existing procurement group 
large enough and experienced enough 
to purchase, inspect and expedite with 
thoroughness and dispatch the thou- 
sands of items of material and equip- 
ment which comprise a major refinery 
project; an up-to-the-minute detailed 
knowledge of world-wide sources of 
supply, which can be maintained only 
through active purchasing activity car- 
ried on constantly over the years in 
the major markets of the world; to- 
gether with the “know-how” to utilize 
local currencies to the utmost in the 
procurement phase. 
Fifth, the contractor must be capable of put- 
ting into the field when construction begins, 
a quality of field supervisory and technical 
personnel equal to the magnitude of the task 
. . . Men accustomed to handling large-scale 
field administrative problems equivalent to 
those of a small city . . . men equipped by 
education, training and experience to solve 
problems in the field without need for refer- 
ence to home office rulings and engineering 
advice. 
Experience is the basis for this evalua- 
tion of the major considerations to be 
resolved by any refiner undertaking 
refinery construction outside the 
United States. Experience that has 
paralleled the growth of the refining 
industry, extended over a period of 
some thirty years, and embraced re- 
finery projects of all kinds in practi- 
cally every corner of the globe. It is 
experience that is further substantiated 
by foreign contracts currently en- 
trusted to Kellogg totalling more than 
a hundred million dollars embracing 
21 separate projects in Argentina, Bel- 
gium, Brazil, Canada, France, the 
Middle East, the United Kingdom and 
Venezuela. 





Our company — M. W. Kellogg—is completely staffed and equipped for refinery and chemical plant 
design and construction, from the step of laboratory research through the initial operation of com- 


pleted plants. It periodically issues a publication called the KELLOGGRAM, which de- 
scribes many of these services. If you are not already receiving it, we will be glad to add 
your name to the list if you will drop us a line at 225 Broadway, New York 7, N. Y. 


NEW YORK JERSEY CITY 


LOS ANGELES 


TULSA HOUSTON 


A SUBSIDIARY 
OF PULLMAN, INC, 


TORONTO LONDON 


PARIS 
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Brief reviews of currently reported technolog- 
ical and economic develooments, in the light of 
their potential bearing on petroleum refining 


Mines Bureau Reports on Oil 
In Bituminous Limestones 


URING THE RECENT war, the 

U. S. Bureau of Mines conduct- 
ed research on the separation of hy- 
drocarbons from surface deposits of 
bituminous limestones of the type 
found near Edna, Calif., in the San 
Luis Obispo region. This area alone is 
estimated to contain 282,880,000 short 
tons of bituminous material at depths 
not greater than 250 feet and not 
covered by more than 50 feet of over- 
burden. On the basis of approximate- 
ly 0.5 barrel (26 gallons by analysis) 
of bitumen per ton, the deposit con- 
tains 141,440,000 barrels of bitu- 
men,() it is stated. 

The hot-water process employed 
consisted, broadly, of three opera- 
tions: 

1. Heating and mixing the bitumin- 
ous sandstone with water and enough 
alkaline reagent to form an alkaline 
pulp, in which the bitumen is dis- 
placed from the sand grains by the 
water. Efficient separation also de- 
pends on the occlusion of enough air 
in small bubbles in the pulp to form 
an oil froth. 

2. Separating the oil froth from the 
sand by submerging the pulp in hot 
water. The oil froth floats on the 
surface of the water, and the sand 
grains, freed of bitumen, sink to the 
bottom. 

3. Removing the water, sand, and 
silt from the oil froth by dilution of 
the bitumen with a light oil, and 
settling. 

Many factors are involved in these 
steps which, however, were not car- 
ried into the pilot-plant stage by the 
Bureau of Mines, hence “do not per- 
mit estimates to be made of separa- 
tion costs.” The process is similar 
to (and based upon) work done upon 
Alberta bituminous (“tar’’) sands. 

Experiments on product derivation 
‘rom the separated bitumen indicated 
that motor fuels, Diesel fuels, and 


‘l) G. B. Shea and R. V. Huggins, Labora- 
tory Study of the Hot-Water Process for 
Separating Hydrocarbons from Surface 
Deposits of Bituminous Sandstones Near 
Edna, California, U. S. Bureau of Mines 
R. I. 4246, 1948. 31 pages. 
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fuel oils could be prepared from the 
separated bitumen by various crack- 
ing processes, as could also coke and 
asphalt; hydrogenation was apparent- 
ly not employed. Typical gasoline 
yields from two experiments using 
mild cracking were 7.0% and 17%; 
gas oil yields were 21% and 20%; 
yields of No. 5 fuel oil were 19% and 


21%; and yields of residuum were 
50% and 40%. Cracking to coke 
gave the following yields (weight 
%): 70.7% liquid, 22.6% coke, 6.7% 
gas. The liquid so obtained con- 


tained 19.4% gasoline, 26.7% gas oil, 
53.9% No. 5 and No. 6 fuel oils. Lu- 
bricants could be obtained from the 
appropriate fractions. 


Antifreezes Subject of 
Standards Bureau Booklet 


S POINTED OUT LAST MONTH 

in PETROLEUM PROCESS- 
ING(2) some petroleum companies 
are now much interested in manufac- 
turing antifreeze materials from pe- 
troleum as well as in selling the fin- 
ished products to automobile drivers. 


The average automobile driver, 
however, is not particularly inter- 
ested in who makes his antifreezes, 
other than as he is swayed by “brand” 
advertising. He does evidence a grow- 
ing preference for the ‘“permanent- 
type” but even here he is confused as 
to the constituents and the basic dif- 
ference (if any) between the products 
of various manufacturers. To allevi- 
ate this “‘ignorance,’”’ numerous leaf- 
lets have been distributed by repu- 
table antifreeze manufacturers and 
others. The best of these, ‘intended 
primarily for the average automobile 
owner,” has long been a booklet is- 
sued by the National Bureau of 
Standards, a new edition of which(3) 
is particularly timely. 

One purpose of this new edition, 


(2) B. H. Weil, ‘‘An Expanding Market— 
Antifreezes from Petroleum,’’ PETRO- 
LEUM PROCESSING 4, No. 1, 43-46, 48, 
49 (1949). 


D. B. Brooks and Ronald E. Streets, 
Automotive Antifreezes. National Bureau 
of Standards Circular 474, Superintedent 
of Documents, Washington, 1948. 


(3 


~ 


according to advance reports, is to 
warn motorists, again, against the 
use of salt-base and ‘“‘petroleum” an- 
tifreezes and coolants by reporting 
use tests and their disastrous results. 
Even highly refined petroleum cool- 


ants (kerosenes) attack most radi- 
ator hose (except that ‘made from 
certain synthetic rubbers’ which, 


however, are used only to a limited 
extent for this purpose). Inflamma- 
bility is also a problem, although this 
hazard is not a serious one as re- 
gards incidence of fires. Engines us- 
ing petroleum coolants run _ hotter, 
because of the smaller heat capacity 
of these materials; the octane re- 
quirements of present-type automo- 
biles are increased 7.5 units by their 
use. 


Survey U. S. Industry’s 
Research Requirements 


S A RESULT of its second an- 

nual survey of the research re- 
quirements of American industry, the 
Evans Research and Development 
Corp. reports: 

(1) the government preparedness 
program will have no immediate ap- 
preciable effect on research, 

(2) increased research appropria- 
tions will be based, for the most part, 
on expansion of present business ac- 
tivities rather than on re-armament, 

(3) most companies are concen- 
trating their activities on product 
and process improvement and the de- 
velopment of new products in fields 
with which they are already familiar, 

(4) most firms are not making any 
immediate plans to increase their re- 
search activities (in the previous sur- 
vey, 73% planned to increase re- 
search appropriations), 

(5) a majority of companies have 
the capacity to accommodate new re- 
search without being overcrowded 
or undermanned, 

(6) no shortage is expected in ex- 
perienced research personnel, 

(7) more than half of industry em- 
ployed outside research during the 
past year, with commercial labora- 
tories receiving a majority of the 
business, and 

(8) of those who plan to increase 
their research activities, slightly over 
half will expand their own facilities, 
while the rest will both expand and 
use the services of an outside lab- 
oratory. (4) 

Comparatively little divergence 
from industry in general is seen for 
the oil companies except that they 
depend to a greater extent upon their 
own research facilities exclusively; 
are more fearful of a shortage of ex- 
perienced research personnel; base 
plans for expansion on the re-arma- 
ment program, and plan to increase 


(4) Anon., Second Annual Report on the Re- 
search Requirements of American Indus- 
try, Evans Research and Development 
Corporation, New York, 1948. 4 pages. 
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their own research facilities rather 
than depend partially on outside re- 
search organizations. 

The results of this survey are not 
unexpected, even though they are 
based on answers from only 19% of 
the “2,467 business executives and 
research directors” queried. Research 
activities have been increasing at a 
record pace in recent years, and it 
comes as no surprise that industry is 
pausing for breath—while it squints 
at prospective profits—before contin- 
uing. — 


Lubricant Reclaiming 
At Accelerated Pace 


HE RECENT DECLINE in the 

price of petroleum lubricants may 
dampen some of the enthusiasm of 
the proponents of the reclaiming (re- 
refining) of used lubricants. How- 
ever, this does not alter the fact that 
here is an industry which has grown 
up without the oil companies’ bless- 
ing but which nevertheless continues 
to grow. 

Lubricant re-refining is “old’’; as 
formerly practiced it was considered 
unsound and unsafe by petroleum re- 
finers. Now, however, some of these 
“outside” operators, borrowing rigor- 
ous refining processes from the pe- 
troleum industry’s stock in trade, 
turn out products which pass every 
test (including safe use) for original 
petroleum lubricants. 

Large consumers of oil, including 
the Armed Forces, are leading the 
way in the reclaiming of used lubri- 
cating oils. Numerous fleet operat- 
ors, railroads, and airlines have in- 
stalled their own equipment, and, 
while some of these plants are not as 
good as might be desired, many are 
efficient miniature refineries. In 
large cities or other strategic locali- 
ties, re-refining plants have been 
erected which gather used lubricants, 
process them, and sell the reclaimed 
oil on the open market, or service 
customers who do not choose to re- 
process their own oil. 


One fourth of the lubricants used 
monthly in this country by the Air 
Force is said to constitute reclaimed 
oil, and the Army is moving to keep 
step. Neither group, apparently, 
plans to re-refine its own oil, the 
work being done on a contract basis 
by various re-refiners. 

Cost figures and statistics in this 
field are elusive, although Business 
Week(5) states that “cost of the 
laundered lubricants runs around 20 
cents a gallon” and estimates the 
1948 production at “almost 1,000,000 
barrels of high-grade lubricating oil.” 
According to this source, 11,900,000 
barrels of used] lubricants annually 
“go down the drain.” Biggest cus- 


(5) Anon., ‘‘Low-Cost Laundered Lubricants,’’ 
Business Week, No. 1002, 56-58 (1948). 
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tomers are said to be jobbers “who 
peddle it (reclaimed oil) through re- 
tailers to the motorist and farmers. 
When it is marked as reclaimed oil, 
it retails at between 10 and 15 cents 
a quart.” 


Some _ re-refiners, however, com- 
mand good prices for their ‘premi- 
um” reclaimed oils, since they add 
lubricant additives (anticorrosion 
agents, antioxidants, detergents, etc.) 
to their better stocks. By careful 
segregation of stocks according to 
source, they can control their prod- 
uct viscosity and other properties, 
which is of real importance to qual- 
ity. While it is reported that “re-re- 
finers get their oil mainly from filling 
stations” and that “they pay any- 
where from 1-7 cents a gallon—de- 
pending on quality and quantity and 
whether they make their own pick- 
ups,” other reclaimers prefer to de- 
pend on fleets, railroads, airlines, etc., 
since the basic material is more uni- 
form,in properties from such sources. 


One re-refining plant, that of the 
Quality Refining Co., has recently 
been described in some detail.(6) This 
plant, while minuscule by petroleum 
industry standards, employs a series 
of steps said to yield quality prod- 
ucts. Used oil is treated in stainless 
steel tanks with 66° sulfuric acid 
(approximately one gallon per 100 
gallons of oil for an average opera- 
tion), agitated, and allowed to settle. 
The supernatant oil is pumped into 
further settling tanks, then mixed 
with 30-40 pounds of activated clay 
per 100 gallons of oil. 


After agitation, the charge is 
pulled into a still and heated to 600° 
F.. under a vacuum of about 25 inches 
at the top of the run. Steam is also 
added to help strip off fuel dilution 
and cracked products. ‘The charge is 
cooled by heat exchange, 10-15 more 
pounds of activated clay are added, 
along with about eight pounds of fil- 
ter aid and one or two pounds of lime 
(to remove any remaining traces of 
acidity), and the batch is then proc- 
essed through a plate and frame fil- 
ter press. 

Much more will certainly be heard 
about lubricant re-refining. The pe- 
troleum industry, apparently, pro- 
duces a product which, while con- 
taminated,-does not necessarily de- 
teriorate in use, and many are awak- 
ening to the possibilities inherent in 
this fact. If sound processes are 
employed, reclaimed lubricants can 
be as good “or better” than the orig- 
inal oils. If inadequate methods are 
used, the 
much damage in use. In any event, 
the lubricant re-refining industry is 
growing to be a new branch, child, 
cousin, or what-will-you to the petro- 
leum industry. 


(6) H. D. Geigerman, Jr., ‘‘The Re-Refining 
of Used Lubricating Oils,’’ The Research 
Engineer 1948-49, No. 4, 5-8, 18-20 (1949). 


oils can conceivably do _ 


Detergency Is Defined 
In Industrial Booklet 


ETROLEUM INDUSTRY INTER- 

EST in synthetic detergents con- 
tinues to grow at an accelerated pace, 
so it is with appreciative attention 
that those particularly involved have 
scanned a handsome booklet(7) re- 
cently published by one of their com- 
petitors. Devoted to all phases of 
surface activity, this publication de- 
fines the terms employed, the types 
of agents, and principal uses, pre- 
senting valuable data on methods of 
choosing a surface active agent. Em- 
phasis, of course, is put on Atlas sur- 
face active agents, whose properties 
are defined and whose industrial, in- 
secticide, detergent, and textile proc- 
essing uses are given in much detail. 
Many of the Atlas surface active 
agents, incidentally, are derived from 
petroleum chemicals, being “alkalene 
oxide” derivatives. 


As defined by Atlas, the principal 
uses of surface active agents are 
emulsification, dispersing, solubiliz- 
ing, wetting ,detergency, foaming and 
antifoaming, and demulsification. 

“The assisted removal of dirt or 
scil from surfaces, as typified by 
washing with an aqueous solution of 
a detergent, is a complex procedure. 
A brief summary of the probable ac- 
tion of detergent solutions would in- 
clude the following influential fac- 
tors, in the order of their occurrence 
in the process: 


“1. Decreasing the interfacial ten- 
sion between the detergent solution 
and the surface soil (including oil, 
grease, or compacted dirt). The soil 
is wet, penetrated, and loosened by 
the solution. 


“2. Solubilizing soil in the deter- 
gent solution. This factor is not al- 
ways involved in detergency, but is 
important with certain types of soil, 
particularly in the remova) of some 
stains. 


“3. Emulsifying and deflocculating 
the soil in the detergent solution. 
This phenomenon occurs in practi- 
cally all types of cleaning operations. 
Oils, greases, and wax-like materials 
are emulsified to form semi-stable 
dispensions. At the same time, the 
insoluble oil particles are dispersed 
in the solution. 


“4, Preventing the redeposition of 
the soil by the detergent solution. 
This is one of the most important 
functions of a detergent in all clean- 
ing operations. It simply means that 
the dispersion of the soil is sufficient- 
ly stable to permit removal by rins- 
ing. If the redeposition of the soil 
is not prevented by the detergent, all! 
that is accomplished is a redistribu- 
tion of the soil.” 


(7) Anon., Atlas Surface Active Agents, Atla: 
Powder Company, Wilmington, Delaware 
1948. 74 pages. 
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| MONSANTO 
A}\OIL ADDITIVES 


> > «...every one a specialist 





“POUR POINT DEPRESSANTS 


SANTOPOUR,* SANTOPOUR B — Keep 
motor oils fluid at low temperatures. Min- 


When you seek a specific quality for your mo- 
tor lubricant, turn to Monsanto Oil Additives. 
Each is a specialist, developed to do a par- 
ticular job. Each is dual tested, in the labora- 
tory and in actual service. Often, Monsanto 
Oil Additives give you a price advantage as 
well as superb performance of your lubricant. 
This is the. Monsanto line: 





GEAR LUBRICANT ADDITIVES 


SANTOPOID* 29—Enables a single gear 
lubricant to properly lubricate hypoid 
and other gears under severe operat- 
ing conditions in high-speed passenger 
cars, heavy-duty trucks, tractor-trailers 
and buses. 



















MOTOR OIL DETERGENTS 





SANTOLUBE 203-A, 303-A, 520 — 
Detergent and dispersant type additives 
that minimize ring sticking by dispersing 
lacquer, sludge and other insoluble oil 





contaminants. 
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SANTOLUBE* 395, 395-X and 398 — 
a Protect against bearing corrosion and 
: oil oxidation. Primarily recommended 
: for “premium” motor oils. 
. SANTOLUBE 394-C — Used in combina- 
' tion with any level of detergency to 
insure oil stability and protection against 
i bearing corrosion. 
Ss — 
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SVISCOSITY INDEX IMPROVERS 





SANTODEX* — Monsanto's new viscosity 
,, index improver... Makes easier starting 






\P possible in cold weather... gives better 
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? oil film protection to engine working 
parts... makes dual-grading practical. 


Special pre-blends of a straight deter- 
gent and a straight inhibitor (Santolube 
394-C) for medium and heavy-duty 
service, 





*Reg. U.S. Pat. Of. 
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For information on technical 
counsel, data and experimental 
samples, mail the coupon or 
write: MONSANTO CHEMICAL 
COMPANY, Desk A, Petroleum 
Chemicals Department, 1746 So. 
Second St., St. Louis 4, Missouri. 
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MONSANTO 


CHEMICALS ~ PLASTICS 







MONSANTO CHEMICAL COMPANY 

Desk A, Petroleum Chemicals Department 

1746 South Second Street, St. Louis 4, Missouri 

Please send, without cost or obligation: 
Samples for use in 


Data; 
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SERVING INDUSTRY ...WHICH SERVES MANKIND 
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PROTECTIO 


is built into this refinery equipment 








Each of these towers is constructed of a Lukens Monel-Clad and Stainless-Clad Steels frequently 

Clad Steel——a corrosion-resistant interior surface team up in fractionating towers to defeat corro- 

of nickel, Monel or stainless steel, according to the sive attack. 

corrosive conditions encountered, permanently Lukens makes Nickel-Clad, Stainless-Clad, 

bonded to ASME steel backing plate. Thus, long Inconel-Clad and Monel-Clad Steels in plate 
equipment life and product protection are combined to over 3 inches thick or to as wide as 178 
with high strength at the lower cost of clad steels. inches. Bulletin 461 shows applications in 

Where equipment is subjected to one type of the Petroleum Industry. For a 
attack at one point and other corrosive conditions copy, write Lukens Steel Com- PN 









we 





at another, different types of clad steels are em- pany, 443 Lukens Building, 


ployed in those sections. For example, Lukens Coatesville, Pennsylvania. 


Two 16mm Kodachrome motion pictures—‘“The Manufacture of Lukens Clad Steels” (silent) : 
LUKENS and “Solving Corrosion Problems'’ (with sound)—will be loaned to you. Write for booking date. 
Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 
SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


STEELS 
+ 





+ + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL - - 
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To understand better the mechanism of the anti-knock action of tetra- 
ethyl lead, and to improve the efficiency of its use, Du Pont has under- 
taken a broad program of research. Among the problems being studied 
is an investigation into the effect of sulfur compounds upon the octane 
number of leaded fuels. 

It has long been known that sulfur, even at the relatively low con- 
centrations that occur in present day motor fuels, causes a significant 
reduction in the octane number of gasolines containing tetraethy] lead. 
However, the chemistry of the effects of sulfur compounds in leaded 
fuels has not been well understood. The many phases of this problem 
are being thoroughly investigated, applying chemical experience 
acquired over many years. 

This is another example of Du Pont working to help the petroleum 
industry produce better petroleum products at the lowest possible cost. 


REG. y. 5. PAT. OFF 


Better Things for Better Living ... Through Chemistry 




















Research... 


to Help Every Refiner 
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Apparatus used for laboratory experiments on sulfur. 


CFR engine equipped for special tests to study effect 
of sulfur on octane number. 


OCTANE NO 


 TEL/gallon 


CHART SHOWING EFFECT OF SULFUR 
ON TETRAETHYL LEAD EFFICIENCY 


IN A 60 OCTANE REFERENCE FUEL 


Among the problems of vital concern to the refiner is 
the improvement of tetraethy] lead efficiency in gaso- 
lines containing sulfur compounds. While the effect 
of sulfur on octane number in non-leaded fuels is 
insignificant, in leaded fuels it is pronounced and the 
chart graphically illustrates this. 

Tetraethyl lead efficiency in sulfur-containing fuels MAKE DU PONT THE SOURCE FOR ALL 
can be improved by reducing the sulfur concentra- 
tion. The efficiency of TEL is also dependent upon the oF TO See ASS. . « 
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type of sulfur compounds present, some having a ° Tetraethyl Lead Compounds 
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more adverse effect on octane number than others. Aviation Mix—Motor Mix 
Du Pont research is working toward a better under- “—— 

standing of the anti-knock action of tetraethyl lead " Antioxidants 

in the presence of sulfur, as well as improving the ¢ Metal Deactivator 


_—————— 
To... tats . 


efficiency of TEL’s use. ¢ Dyes 

The first of a series of technical papers on the j 
subject of sulfur in leaded fuels, prepared by Du Pont Gacencinvcny-aupenenn eu eusemnaeneipeapmmainanscinemnanqnenepamneunnent 
research men, entitled “The Effect of Sulfur Com- : 
pounds on Octane Number of Leaded Fuels—Part 1” E.1.DU PONT DE NEMOURS & COMPANY (INC.) 
is now available. Write the nearest District Office PETROLEUM CHEMICALS DIVISION 


for your copy. 





Wilmington 98, Delaware 


Wilmington, Del. Wilmington, Del. , 
. Chicago, Ill a Chicago, Ill. 
Laboratories: District 


AES. U. 5. PAT. Tulsa, Okla. ‘ Tulsa, Okla. 
— Houston, Texas Offices: Houston, Texas 


El Monte, Calif. Los Angeles, Calif. 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


VESSEL DIVISION 


- New York 17 + Philadelphia 5 «+ Pittsburgh 19 +» Atlanta 3 + Chicago 4 
Tulsa 3 « Houston 2 + Seattle 1 + Los Angeles 14 


International Division: Milwaukee 1 








NEW BULLETINS: Write the nearest A. O. Smith office listed above for 
these new Bulletins: V-44—Field Assembly of Pressure Vessels; V-46 
—SMITHway Vessels, Alloy, Alloy-Lined, Clad, and Glass-Lined. 


BY WATER AND RAIL, A. O. Smith ships pressure vessels for fabricated vessels ever built (16 ft. diameter by 116 ft. 
the petroleum, paper, and process industries. The SMITH- long, weighing over 320,000 lbs.), is going by barge to 
lined Fractionating Tower above, one of the largest shop- an oil refinery in the Chicago area. ‘ 





SOME 60 SMITHway PRESSURE VESSELS for both low and This SMITHway Tower, three railroad cars long, 116 
high temperature service have been ordered during the ft. by 7 ft., weighing 137,000 lbs., is one of the types of 
last four years by one company to equip two new plants. vessels furnished. 


RECORDING CONTACT RESISTANCE AS LOW AS 

1/1,000,000 OHM. Knowing the amount of sur- 

face or contact resistance is an important factor in 

maintaining the consistent quality of the resistance 

spot welding used in SMITHlining pressure ves- 

sels. This resistance, which varies with each type 
THIS MAN KNOWS HIS CURVES: For 23 years, Frank Hilke has been and thickness of alloy lining used, and which can 
shaping, to exact diameters, the shell courses of SMITHway affect heat input and strength of the weld, is 
Pressure Vessels. He uses a variety of rolls which can produce measured in this special SMITH-designed and 
any diameter needed for pressure vessels. SMITH-built machine. 
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Here are a lot of helping hands — 


—scattered over the country in convenient 
locations ready to assist you with your 
tube problems 


MICHIGAN — Detroit 
1411 Central Ave. 
Tel: Vinewood 1-5000 


ALABAMA— Decatur 
Tel: 2800 


Remember, Wolverine non-ferrous tube is seam- 
less — and quality controlled from ore to 
finished product. 








ALABAMA— Decatur 


Tel: 2800 1411 Central Ave. 

Tel: Vinewood 1-5000 
CALIFORNIA — NEW YORK—Long 
Los Angeles Island City 


1015 East 16th St. 
Tel: Prospect 8326 


TEXAS —Houston 
1515 Fulton St. 
Tel: Preston 7764 





ALABAMA— Decatur 
Tel: 2800 


CALIFORNIA—Los Angeles 
1015 East 16th St. 
Tel: Prospect 8326 


CALIF.—San Francisco 
666 Mission St. 
Tel: Sutter 1-6700 


CANADA—Montreal, Que. 


80 Prince St. 
Tel: Plateau 8636 


COLORADO— Denver 
812 Twelfth St. 
Tel: Main 4948 


D. C.— Washington 
410 Bond Bidg. 
Tel: National 3934 


GEORGIA—Atlanta 
788 Spring St., N. W. 
Tel: Vernon 3343 


ILLINOIS— Chicago 
One LaSalle St. Bidg. 
Tel: Andover 3-6083 


MICHIGAN — Detroit 


11-26 46th Road 
Tel: Stillwell 6-0390 


MICHIGAN— Detroit 
1411 Central Ave. 
Tel: Vinewood 1-5000 


MICHIGAN—Grand Rapids 
206 Murray Bidg. 
Tel: 6-9311 


MINNESOTA— Minneapolis 


517 N. Western Bank Bidg. 


Tel: At 3374-3375 


MISSOURI— St. Louis 
713 Ambassador Bidg. 
Tel: Main 4683 


NEW JERSEY —Newark 
321 Mt. Prospect Ave. 
Tel: Humboldt 2-7539 


NEW YORK—Buffalo 
416 Jackson Bidg. 
Tel: Madison 2072 


NEW YORK—New York 
60 East 42nd St. 
Tel: Mur. Hill 2-8430 


OHIO —Cleveland 
1740 East 12th St. 
Tel: Main 2515 


WOLVERINE 





OHIO— Dayton 
41 East 2nd St. 
Tel: Fulton 6310 


OKLAHOMA—Toulsa 
716 Thompson Bldg. 
Tel: Tulsa 3-9176 


PENN. — Philadelphia 
1013 Liberty Trust Bldg. 
Tel: Rittenhouse 6-1442 


PENN. — Pittsburgh 
1212-1220 Liverpool St. 
Tel: Allegheny 6330 


R. |.—Providence 
417 industrial Trust Bidg. 
Tel: Jackson 5941 


TEXAS—Dallas 
700 Commerce St. 
Tel: Central 4075 


TEXAS—Houston 
1300 Nat'l Standard Bldg. 
Tel: Fairfax 5301-0576 


TEXAS— Houston 
1515 Fulton St. 
Tel: Preston 7764 


UTAH— Salt Lake City 
1761 Lake St. 
Tel: Ph 8-3121 


TUBE 


DIVISION 





; 
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CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


INCORPORATE ODO 


MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1425 CENTRAL AVENUE * DETROIT 9, MICHIGAN 
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STAINLESS STEEL 
CASTINGS 
DEMAND SPECIAL 


MACHINING ONE OF A SERIES... 


BEHIND THE SCENES 


AT COOPER ALLOY. 
















32nds 


1.0312 
3.0937 
5.1862 
7.2187 
9.2812 
11.3437 
13.4062 
15.4687 
17.5312 
19.5937 
21.6562 
23.7187 
25.7812 Sita Ta nse] . — 
27.8437 Extreme accuracy in the machining of 
29.9062 
31.9687 











stainless steel castings on a mass pro- 





duction basis is the keynote of the 


Stainless Engineering and Machine 





Works, the division of Cooper Alloy 


ir athe responsible for keeping pace with the foundry's out- 


ee ae put of nearly 1,000,000 Ibs. per month * Heading 
this department of experts in the machining of stain- 


less steel is M. J. Robert, a pioneer in the develop- 





STUFFING BOX 


ment of the advanced techniques employed in. the 
machining of Cooper Alloy valves, fittings and spe- 


; sla tite cial castings. Every machinist under his supervision 


’ i 


ee 


has completed a rigorous training course and the 








‘iia inal department's rejection rate is one of the lowest in 

















the entire steel industry. 


YOURS FOR THE ASKING! 


Write for folder on “Suggested Methods of Threading 
and Assembling Stainless Steel Pipe & Pipe Fittings." 








THE COOPER ALLOY FOUNDRY COMPANY  unnusiwe, new sersey 


THE WORLD'S LARGEST FOUNDRY DEVOTED EXCLUSIVELY TO THE CASTING OF STAINLESS STEEL 
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PROPANE DEASPHALTING 








PROCESS ENGINEERS AND CONSTRUCTORS 


PETROLEUM PROCESSING, February, 1949 











EASPHALTING AND SOLVENT EXTRACTION 


Initial steps in the manufacture of quality lubricants 


Propane deasphalting and phenol 
extraction units were recently completed 
by Badger for the Atlantic Refining 
Company. 

Processing schedules and economic 
arrangement dictated the adjacent location 
of these units with common structures and 
central control room. Process design 


included provisions for handling varying 
stocks with corresponding variations in 
solvent dosages and operating conditions. 
Badger has wide experience in all steps 
of lube manufacture—vacuum distillation, 
propane deasphalting, furfural or phenol 
extraction, M.E.K. dewaxing, clay 
contacting through to final packaging. 


E. .. BADGER & SONS CO. Est. 1841 


BOSTON 14 e NEW YORK ¢ SAN FRANCISCO © LOS ANGELES © LONDON 
A SUBSIDIARY of STONE & WEBSTER, INC. 








FOR THE CHEMICAL, PETROLEUM and PETRO-CHEMICAL INDUSTRIES 
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HAT’S what you can expect when you pick up your Crane 
Catalog. All the valves, fittings, fabricated piping, pipe 
and accessories you need—all designed to rigid refinery 
specifications. Whether it’s piping equipment for hot oil 
lines, storage or steam systems, one order to Crane... 
through local Branches and Wholesalers . . . covers every- 
thing for the job. 


























( [sf mz>z0 | 


To rely on Crane for all piping is to gain maximum bene- 
fit from standardization practices. As the world’s most com- 
plete Single Source of Supply, Crane simplifies every step of 
piping procedures, from design to erection to maintenance. 


At your 


Undivided Responsibility for materials—in brass, iron, 
steel and alloys—helps to assure better installations, avoids 
needless delays. And in every item from Crane, you get the 
Highest Quality that makes for dependable performance 
throughout piping systems. 


finger tips... 
Piping for every 
refinery job 


| ... SOURCE OF SUPPLY 
| .. . RESPONSIBILITY 
| _.. STANDARD OF QUALITY 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 
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Crane 4 and 6-inch 300- 
pound cast steel gate valves 
on lines to pump-out pump in 
pump room of vapor recovery 
unit. 


' 
Ye 


= 
<< 









Crane 14-inch, 300-pound, motor-operated gate 
valve on gas line atop compressor house at catalytic 
cracking unit. b 


Lines on manifold and mixing coils in continuous 
sweetening plant equipped with Crane iron body gate 
valves and flanged fittings. 








EVERYTHING FROM... 
PLUMBING 
& N vn 
VALVES f 4 
HEATING 
FITTINGS 7 
PIPE 








FOR EVERY PIPING SYSTEM 
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ANSUL rate us mt off < il 
MODEL 30 Re EXTINGUISHING quienes D we Y Cc H E M i ¢ A L 


ARE YouR BEST PROTECTION 


——_ approval halle sags yin ae a agit er one eons 
_ tool Even high voltages are not 
Ansul Dry Chemical Fire Extinguishers on Flammable Liguid Fires. conducted by dry chemical stream. 


Processing, handling, transferring and storing of all liquid and gaseous ' © Can be recharged at scone of 
petroleum products involve fire hazards which demand the best in first-aid eee ees aapeaaaa 
fire protection. For years the producing, refining and marketing divisions oa a SSN 

of major oil companies have been using Ansul - sary. Low maintenance costs. 

Dry Chemical Fire Extinguishers as their first @ Longer range stream of dry 
line of fire defense. There is a reason... chemical is effective in winds and 
drafts. 

@ Ansyl Dry Chemical is non- 
abrasive, non-corrosive, non-toxic. 
with comparative rating charts for the various © Listed and Approved by Under- 
types of fire extinguishers. writers Laboratories and Factory 

Mutual Laboratories. 


Get the facts. Send for your copy of File No. 430. 
You'll also receive our latest literature together 


FIRE EXTINGUISHER DIVISION, MARINETTE, WISCONSIN 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 


SU CHE I ne ee 
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Down to —320°F., where other metals crack up, aluminum 


maintains its impact strength, yield point and elongation. 






Toughness in e€treme cold makes aluminum your best choice 


for pathy new chemical processes inclugihg tonnage oxygen, 






natural gas and nitrogen removgFplants. 


perty with aluminum’s other good 









Couple this amazing p 


points to see its economic value. Aluminum is inexpensive 












in initiet cost and fabrication. Equipment isnly 14 as heavy 


















made of aluminum as of heavy metgss. It machines, casts 

and welds with standard equipment. Its chemical inertness 

and corrosion resistance avoid batch and process 

contaypxtation. Its high thermal conductivity and 

ductility permit rapid filling of holders with cold liquids. 
There’s a wealth of technicgHfielp for you on all types of 

process equipment gt“Alcoa’s research center. Consult us about 

data, fins, tests and pilot equipment. ALUMINUM 


Company or America, 1784 Gulf Building. Pittsburgh 19, Pa. 
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...and many brains—many functions—many 
details must be coordinated in the production 
of a process unit, a petroleum refinery, a com- 
plete chemical plant—a satisfied customer. 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 


W 

















A live, active and serviceable “know how” is one which is con- 
tinually undergoing revision in the light of current knowledge— 
the obsolete must be drawn off. 


Foster Wheeler’s “know how”, the refined concentrate of nearly 50 





years’ engineering experience is an invaluable asset in the planning 
and building of process units, petroleum refineries and complete 
chemical plants. 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK. 
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Harshaw Fluoride 
ORDER YOUR Products 


Acid Fluoboric 
L U 0 #® 4 D e ; Acid Hydrofluoric, Anhydrous 
Acid Hydrofluoric, Aqueous 


Acid Hydrofluosilicic 


Ammonium Bifluoride 
1 Antimony Trifluoride 


Barium Fluoride 
we tren inane 
NEAREST 3 : | _ Fluoride 


Lead Fluoborate 
Magnesium Silicofluoride 


HARSHAW |) === 
Potassium Fluoborate 
: Potassium Fluoride 


e Sodium Fluoborate 
& we A “ C ~ — Sodium Silicofluoride 


Zinc Fluoride 





Zinc Silicofluoride 





rut HARSHAW CHEMICAL co. 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 
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SULPHUR 


FROM SOUR NATURAL GAS 














TT McKee organization has undertak- 
en design engineering and construction 


of a plant for the manufacture of 150 tons 





per day of sulphur from sour natural gas. «\ 


This plant, when completed, will serve the “ 
dual purpose of conserving waste material 


and eliminating air pollution. 


- ARTHUR G. IVA € IK | By) By & company 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


ENGINEERS AND CONTRACTORS « ESTABLISHED 1905 s 
2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 























Santa Fe freight, powered by 5400 HP Diesel-electric locomotive, in a mountain pass near San Bernardino, Cal. 


Wide-Cut Diesel Fuel 
Proposed for Rail Use 


HE use of “wide cut” Diesel 

fuels is proposed to railroad op- 
erators, in a paper by the Standard 
Oil Development Co., presented at 
the annual meeting of the Society 
of Automotive Engineers, Detroit, 
Jan. 10-14. The proposal is based 
both on laboratory work and on field 
tests conducted over many months in 
co-operation with an operating rail- 
road. 

The general adoption of the wide- 
cut fuel would have the effect of in- 
creasing the flexibility of refinery 
operations, and would permit the re- 
finer to turn out unusually high 
yields of Diesel fuel when required. 
For refineries having an assortment 
of crudes permitting blending to ce- 
tane and sulfur limits, the relaxation 
in specification limits would not have 
to be so great to accomplish the de- 
sired increase in supplies. 


The chief change required from 
present specifications would be low- 
ering the flash point from the pres- 
ent generally accepted 150° F. to 
130° FEF. Laboratory and field test 
work indicates that performance 
would not be impaired by thus ex- 
panding the range of stocks from 
Which the refiner can supply rail- 
road Diesel fuels. The 130° F. flash 
is also considered entirely safe for 
railroad service. 


Consumption rate by Diesel loco- 
motives averaged about 80,000 b/d 
in 1948, having increased more rap- 
idly in the past 10 years than for 
any other petroleum product. More 
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than 25% of the entire Diesel fuel 
demand now stems from the Diesel 
locomotive and this percentage is ex- 
pected to increase. Table 1 compares 
the 10-year increase in demand for 
Diesel fuel in the U. S. with that for 
other products. 


It is now estimated that the rail- 
road Diesel engine production rate 
in the ‘U. S. will probably exceed 
3,000,000 rated-horsepower per year 
over the next 5 years. This will re- 
sult in an increase in the demand 
for railroad Diesel fuels of about 
20,000 to 25,000 b/d every year dur- 
ing this period. 


“Therefore”, the paper states “it 
seems reasonable to estimate that 
by 1953 the railroads in this country 
will be using about 200,000 b/d of 
Diesel fuel. It is also estimated that, 
on the basis of 1945 and 1947 fig- 
ures for haulage, if all railroad du- 
ties were taken over by Diesels, the 


total consumption of Diesel fuel 
would be in the neighborhood of 
300,000 b/d’. 
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On the basis of these calculations, 
it is brought out, the present 270,000 
b/d of fuel oil consumed in oil-fired 
steam locomotives about equals the 
volume. of Diesel fuel required to 
power all the railroads if completely 
converted to. Diesel. 


A recent compilation of users’ spe- 
cifications for railroad Diesel: fuels 
shows the following points: 


1—F lash point appears to be lim- 
ited at 150° F. and probably 120° F. 
would be satisfactory. Such a flash 
point is characteristic of kerosine, 
and kerosine or blends thereof have 
been used satisfactorily in bus and 
truck Diesels. 


2—Cetane number requirements 
seem to average about 45, though 
some purchasers require 50. It is 
felt that this requirement is not nec- 
essary to satisfactory performance of 
the engines for which the fuels are 
specified. 

3—Sulfur content varies from 0.5% 
to 2.0%. It is felt the lower limit 
may not be needed when specified. 





TABLE 1—Rate of Increase in Demand for Diesel Fuel and Other Products 
(Thousands Bbls. Daily) 


Product 1938 
0 a ee ae aT eT 
RR ee 154 
NE ian ate Riera esanenalt aber e tas Siar wean alae 58 
TIS sicrs ls pa etree pare ee eOmaeem 264 
EERE oe Ne ere sy eee ee ome 800 
EL ee bce bos tow G bieaas oe ee ee 406 
MD. ccstinceGacnsecedenesananen woe 3115 


10-Year % 10-Year 
1947 Increase Increase 
2178 745 52% 
281 127 82% 
200 142 245 % 
617 353 133% 
1420 620 17% 
753 347 85% 
5449 2334 75% 
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An illustration is given of what 
one refiner could do to extend sup- 
plies of railroad Diesel fuels from 
his pool of crude oil stocks with 
some easing of the above specifica- 
tions, and is further shown in Fig. 
1. Starting with a specification base 
of 50 minimum cetane, 0.5% maxi- 
mum culfur and 150° F. minimum 
flash, the following could be done at 
the expense of other products: 


1—45°% increase of 50 cetane num- 
ber provided the flash could go to 
120° F. and sulfur to 1.0%. 


2—80% increase of 150° F. flash 
and 0.5% sulfur if the cetane number 
could be dropped to 35. 


3—130% increase of 150° F. flash 
if the sulfur could go to 1.0% and 
the cetane number to 35. 


4.220% increase if the flash could 
go to 120° F. the sulfur to 1.0% and 
the cetane number to 35. 


“Tt will be noted”, states the pa- 
per, “that the above series involves 
a group of 130° F. flash fuels since 
by this route, called ‘wide-cutting’, it 
is possible to extend supplies with 
the least degradation in cetane num- 
ber and sulfur content. The advan- 
tages of this method are based on 
the interdependence of supplies of 
kerosine and high quality Diesel fuels. 
Both generally come from the same 
type of crude but maximum yields of 
both cannot be produced by the re- 
finer from the same center fraction. 





(FUELS OF 33-38 SSU/IOO°F VISCOSITY, O°F POUR, 650°F8.P) 
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Fig. 1—Relative volumes of Diesel fuel content of crude possible with changes 
in flash point, cetane number and sulfur limit specifications 





TABLE 2 — Specifications for Diesel 


Fuels Used in Field Tests and for 
Conventional Fuels 
Wide-Cut 
Conven- Fuel 
tional High C.N., 
Inspection Fuel Low 8. 
Viscosity @ 100° F., SSU. 35 33 


Pensky-Martens Flash Point, 
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When producing Diesel fuel there Cetane No. ............+. 50 50 
are also produced light kerosine frac- Sulfur, Wt. % ..--.+--00- <05  <05 
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, P Bg See 350 310 
when producing kerosine there are 50% Point ...........00. 510 490 
heavy Diesel fuel fractions which 90% Point cannes aeawens 585 600 
8 Perr ree 650 650 
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PERCENT ON CRUDE 


Fig. 2--Production of kerosine or Diesel fuel showing effect of wide-cutting the 


Diesel fuel yield 
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volatility comparison of a _ typical 
kerosine, a conventional Diesel fuel 
and a wide-cut Diesel fuel. In effect, 
the kerosine is the coat and vest, the 
present Diesel fuel the vest and pants. 
The wide-cut 130° F. flash fuel is the 
coat, vest and pants and results in 
larger coverage for Diesel fuel sup- 
plies, by utilizing the light and heavy 
fractions which are not readily usable 
in conventional fuels. 


“Its adoption would have the ef- 
fect of increasing the flexibility of 
refinery operations, and would per- 
mit unusually high yields of Diesel 
fuel when required. An equivalent in- 
crease does not result from mixing 
kerosine and Diesel fuel in the field 
——the operation must be carried out 
in the refinery during the actual dis- 
tillation process.” 


While laboratory work by Stand- 
ard Oil Development Co. had shown 
that certain variations in Diesel fuel 
characteristics were practical, it was 
felt that field data on full-scale equip- 
ment under representative operating 
conditions were required. According- 
ly in 1945 arrangements were made 
with the New York, Ontario and 
Western Railway and the Electro- 
Motive Division of General Motors 
whereby three locomotives have been 
entirely fueled for 15 months on the 
wide-cut fuels. Table 2 .gives the 
specifications for Diesel fuels used 
in the test and for conventional fuel. 


Test locomotives were 2700 hp., 
Electro-Motive F.T. Diesels composed 
of two, 2-cycle, 16-cylinder (814-in. 
bore by 10-in. stroke) engines. The 
locomotives were used in regular 
freight service and averaged one 
round trip per day of 240 miles with 
loads varying from 1000 to 2000 tons. 
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Detailed data is presented in the pa- 
per to show the wide-cut fuel has 
proven to be the equivalent of the 
conventional fuel in all performance 
aspects. 

With regard to the safety aspects 
of the wide-cut fuel with its lowered 
flash point, it is pointed out that, in 
the automotive field, the use of kero- 
sine-type fuels with flash points of 
120° F. or lower has established this 
flash point level as entirely safe. A 
survey has also indicated that fed- 
eral and state statutes would not pro- 
hibit the use of a 130° F. flash point 


fuel, as called for in the wide-cut 
Diesel fuel. 


Preprints Available 


The above article is a review of the 
following paper presented at the SAE 
Annual Meeting, Detroit, Jan. 10-14: 
“Wide Cut Diesel Fuels’, by A. 
B. Crampton, S. H. Hulse and N. 
H. Rickles, Standard Oil Develop- 
ment Co. Readers may secure pre- 
prints of the paper by writing Spec- 
ial Publications Dept. Society of Au- 
tomotive Engineers, 29 West 39th St., 
New York 18, N. Y. 


Non-Flammable Hydraulic Fluids 


Developed for Aircraft Use 


WO NON-FLAMMABLE HY- 

DRAULIC FLUIDS. for aircraft 
have been developed, one by an oil 
company, it was brought out at the 
annual SAE meeting in Detroit. They 
were designed for the purpose of re- 
ducing the hazard of aircraft fires. 


The fluids, to the extent of several 
million gallons annually, are used in 
the hydraulic systems of aircraft for 
operating brakes and other controls; 
and in some instances the systems 
reach practically all parts of the 
plane. Up to the present the fluids 
have been petroleum base materials 
which, at the viscosity range of air- 
craft hydraulic fluids, have lower 
spontaneous ignition temperatures 
than gasoline. In modern aircraft, 
where the hydraulic systems employ 
pressures as high as 3000 psi., hy- 
draulic fluid leakage may result in 
damaging fires as well as providing 
the immediate source of ignition for 
fuel or other flammable materials of 
the plane. 


The expanded operation of com- 
mercial aircraft in the postwar per- 
iod directed attention to the relative- 
ly greater importance of the fire haz- 
ard inherent in the petroleum type 
fluids and intensive research was 
started by some of the oil companies 
and aircraft manufacturers. Califor- 
nia Research Corp. (Standard Oil Co. 
of California) has brought out a 
completely non-flammable fluid which 
has been released for commercial 
use. Properties of this product, iden- 
tified as Fluid A, are given in Table 1. 


Of even possible wider significance, 
this paper stated: “This type of 
fluid also offers interesting possibili- 
ties as a lubricant for aircraft jet and 
turbo jet engines, where _ similar 
problems of low temperature opera- 
ion, highly loaded gears and poten- 
ial fire hazards are found. Its use 
; also being considered for special 
ises in the industrial hydraulic field 
such as high temperature die casting, 


> 
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where the proximity of molten metal 
creates an extreme fire hazard.” 


The composition of Fluid A is de- 
scribed as follows: “The principal 
ingredient of the new product is a 
halogenated non-aromatic hydrocar- 
bon. The halogenated ingredient is 
inherently stable as compared to 
other non-aromatic halogenated hy- 
drocarbons having properties suitable 
for use in hydraulic fluids. How- 
ever, our early work showed that 
even this material developed acidity 
at elevated temperatures. Consider- 
able research and experimentation 
was required to eliminate this corro- 
sive tendency. 


“Perhaps the most significant 
achievement of the experimental 
work was the formulation of an in- 
hibited fluid which is non-corrosive 
to aircraft metals even under greatly 
accelerated conditions of high tem- 
perature and prolonged use in 3000 
psi. systems. Fluid A also contains 
other additive materials necessary to 
depress the freezing point, reduce 
wear, increase the viscosity index 
and decrease foaming. It does not 
develop tackiness in exposed thin 
films.” 


The halogenated fluids are said to 
be fire extinguishers rather than fire 
promoters and to offer low tempera- 
ture viscosities comparable to the 
present petroleum-base fluids meet- 
ing the specifications of the armed 
services. One difficulty is said to be 
the seal problem, a special type of 
rubber being required where these 
fluids are used. Such rubber pack- 
ings are said to be now available 
with swell values in the order of 
20% which is generally considered 
satisfactory. These materials have 
given good results in pump tests with 
Fluid A. It is expected that, with 
the commercial availability of non- 
flammable fluids, the development of 
even more suitable packing materials 
will be accelerated. An extensive re- 


search program in this same field 
started by the Douglas Aircraft Co. 
in 1946 has resulted in the develop- 
ment of an ester-base non-flammable 
hydraulic fluid. This product, known 
as DMX-8 through the experimental 
stages and now known as Skydral, 
has been assigned to the Monsanto 
Chemical Co., who will manufacture 
and market the material. Its viscos- 
ity-temperature characteristics are 
shown in Table II, as compared with 
those of Specification AC 3580 for 
petroleum-base fluids used by the 
commercial airlines. DMX-8 is com- 
posed almost entirely of high-boiling, 
low-volatility esters of equal fire re- 
sistance. Regarding the product it 
is stated: 


“An ester-base fluid such as DMX- 
8 offers significant and real im- 
provement in hydraulic fluid fire re- 
sistance, pump life and reliability and 
fluid stability. Its use will impose 
no reduction in viscosity performance 
in aircraft which will operate satis- 
factorily on AC-3580 type petroleum 
fluids. Some design changes or low 
temperature performance limitations 
will be imposed on aircraft requiring 
an AN-0-366 (military) type fluid. 


“Experience indicates that contin- 
ued intensive development will result 
in an improvement in the Viscosity 
and fire resistance of DMX-8 to a 
point acceptable to the armed ser- 
vices’’. 


Problems are recognized in con- 
nection with rubber packing and 
elastomeric and plastic insulating, 
gasketing and sealing materials re- 
quiring resistance to hydraulic fluids, 





TABLE 1—Properties of Non-Flammable 
Hydraulic Fluid A 


Density at 60° F., gms/cc ..........-- 1.510 

Viscosity, Centistokes 
Me 2 obsess en sesedsehereuakeses 2.95 
Oe ee ee 
Wks citeknknhiendia ha weetaa we 8.54 
= Eee as ere 425 

I so aces ran eur oie elk —95 

Low Temperature Storage 

(72 bre. at —G5° FF.) ccccccss Remains Fluid 

DD GHEE bcc 2kiwacinadarnnnes Nil 

Miscibility ‘with Petroleum Base 
Ser Pere ee re Complete 

Oxidation and Corrosion Tests 

(Spec. AN-0-366; 168 hrs. at 250° F.) 
Corpestat GE BEG 2 cscccccvcscess Nil 
Acid Number after Test ........... Nil 





TABLE 2—Comparable Physical Prop- 

erties of Typical AC 3580 Type Petro- 

leum-Base Hydraulic Fluid and DMX-8 
Fire Resistant Fluid 


Property AC-3580 DMX-8 
Sp. gravity at 60/60° F. .. .859 1.079 
Below 
Pour Point, °F. ..cscecos. —O —60 
Viscosity, Centistokes 
" 2. at Serre ere eer 4.37 3.85 
2} gk ee 19.3 15.0 
a We. asecesneeee 3000 2256 
Viscosity Index, ASTM ... 155 160 
Autogenous Ignition 
Temp. °F, (ASTM) .... 495 1050 
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or which the fluid may contact. 
Along this line the report states: 

“The use of any proposed hydraulic 
fluid with chemical solvent proper- 
ties greatér'than presently-used pe- 
troleum fluids requires extensive con- 
sideration of all of the materials used 
in airframe construction and air- 
frame accessory equipment.” 


In an evaluation of hydraulic fluids 
presented in a paper by Fred O. 
Hosterman, Lockheed Aircraft Coro., 
it was brought out that the relative 
weights of the various fluids con- 
stitute an economic problem for the 
airline, inasmuch as they would mate- 
rially affect their payloads over a 
year’s operations. 


f 


The hycraulic fluid article is a re- 
view of the following papers pre- 


sented at the SAE Annual Meeting, 
Detroit, Jan. 10-14: 


“A Completely Non-Flammable 
Aircraft Hydraulic Fluid” by B. B. 
Farrington, N. W. Furby and J. M. 
Stokely, California Research Corp. 


“Development and Testing of Fire 
Resistant Hydraulic Fluid”, by D. H. 
Moreton, Project Coordinator, Doug- 
las Aircraft, Inc. 


“Evaluation of Non-Flammable Hy- 
draulic Fluids’, by Fred O. Hoster- 
man, Hydraulics Design Specialist, 
Lockheed Aircraft Corp. 


Preprints Available 


Preprints of these papers may be 
secured by writing Special Publica- 
tions Dept., Soc. Automotive Engi- 
neers, 29 W. 39 Street, New York 1, 
N. Y. 


Make Better Use of Octane Values 
in Present Fuels, Car Makers Urged 


HILE THE MOVE TO IM- 

PROVE engine efficiency by 
raising compression ratios is under 
way, increasing study is being di- 
rected to means for making better 
use of the octane values of present 
fuels, and for the general improve- 
ment of the efficiency of automotive 
vehicles to reduce gasoline consum)- 
tion, it was brought out at the annual 
SAE meeting in Detroit. 

The possibilities for making better 
use of the octane values of present 
fuels were discussed by R. J. S. Pig- 
ott, chief engineer, Gulf Research & 
Development Co., together with the 
long range improvement in engine 
efficiency possible through going to 
higher compression ratios. 

The current year, he said, will 
probably see engines of somewhat 
higher compression ratios. These en- 
gines, more carefully designed for 
better cooling than has been usual, 
will run on the present 85 to 92 
Research octane premium fuels. He 
also referred to better cooling as one 
means for keeping down octane de- 
mand by securing more efficient use 
of the octane values of present fuels. 

“For keeping down octane demand,” 
stated Mr. Pigott, “a better job of 
jacket cooling, especially in controlled 
flow around exhaust valves, better 
cooled exhaust valves, probably so- 
dium filled; cooler intake—all these 
are desirable and perfectly attain- 
able.” 

The obvious move for improvement 
in engine efficiency is to improve the 
cycle on which it operates, that is, 
raise compression (and expansion) 
ratio. For example, the saving by 
the ideal cycle for 7.75 compression 
ratio is approximately 9% over 6.5 
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C.R., but the actual saving in the 
vehicle as operated is much higher, 
twice as much, he stated, the reason 
being that subsidiary savings are ac- 
complished. 

“The rise in compression ratio in- 
creases indicated mean effective pres- 
sure, but the breathing and other en- 
gine losses do not materially in- 
crease, so that engine mechanical ef- 
ficiency increases quite noticeably. In 
addition, if designed for the same 
brake horsepower, the engine is 
smaller and so are these engine 


losses. Further, the reduction of ex- 
haust dilution by higher compression 
ratio improves part-throttle effi- 
ciency. 


“The purpose is, if possible, to 
move up to 12.5 compression ratio 
as fuel becomes available. Experi- 
mental engines so far built need 
about 100 octane Research at 12.5 
C. R., not available yet, and not likely 
to be in large volume. The operating 
gain for this ratio is 35 to 40% over 
6.5 C.R., worth trying for’’. 

However, increased octane value is 
only required if we increase compres- 
sion ratio in a single stage, as in our 
present engines, and do nothing else, 
said Mr. Pigott speaking along gen- 
eral lines. “There are several ways 
in which the need for higher octane 
gasoline can be avoided. One is to 
employ the dual fuel idea offered in 
several forms. One form, the use of 
alcohol and water, is presently pre- 
paring for full-scale commercial trial, 
chiefly for trucks. Compression ra- 
tios of 8:1 or higher can readily be 
handled for this supplementary fuel, 
using 4 or 5% for peak octane de- 
mand, that is, near or at full throttle. 

“Another path is to extend the 


turbo-supercharged idea. If mor 
power only were needed, supercharg- 
ing as at present will get that easily: 
the real compression ratio is th: 
product of the supercharge ratio 
times the cylinder compression ratio 
and, unless something else is done. 
would require about the same octane 
value as the cylinder compression ra- 
tio alone at 12.5 C.R. 

“But since the compression is two- 
stage, with a supercharge it is possi- 
ble to apply an aftercooler between 
the supercharger and engine, greatly 
reducing the octane demand of the 
engine by cooling the charge. We 
have proof this is so. A racing en- 
gine built 10 years ago was super- 
charged to 2.25 C.R. (17 psi. gage), 
cylinder ratio 6, overall compression 
ratio therefore 13.5. The aftercooler 
dropped the temperature at the en- 
gine inlet 60 degrees and the unit 
ran on an 82 ASTM gasoline (of low 
sensitivity) without detonation. 


“To get economy it would be neces- 
sary to increase expansion ratio 
equally, possibly by extending the 
turbo-supercharger idea and putting 
on a gas wheel big enough to use 
all the exhaust gas energy, which 
is more than that required to drive 
the blower. The set must then be 
geared to the engine. If We increase 
supercharge to something like 25 psi. 
gage, we can use up all the engine 
exhaust energy for the blower and 
the turbo-supercharger need not be 
geared to the engine. But such a 
move will require a considerable re- 
design of the engine, since average 
and heat temperatures rise consider- 
ably. The piston would undoubtedly 
require liquid cooling and _ better 
jacketing and possibly improved 
valves are indicated. In effect, this 
is two-staging the expansion which 
is needed to get the economy; in 
supercharging only the compression 
ratio is raised but the expansion ratio 
remains that of the cylinder only, 
so there is no gain in economy.” 


The best of the present engines for 
road vehicles does not exceed 0.55 
bhp. per cubic-inch, said Mr. Pigott, 
unsupercharged aviation engines 0.7(, 
supercharged aviation engines a little 
over 1.0; the racing engine men- 
tioned above 1.5. “This shows what 
is in the wood if we want to get it, 
he said.’’ Obviously, reduction of 
weight per horsepower, which accom- 
panies increase of horsepower per 
cubic inch (or BMEP, same thing, 
nearly) is valuable in permitting a 
reduction of weight in the whole 
chassis carrying the engine. ‘There 
are more miles per gallon in lugging 
2500 pounds dead weight around than 
3000. 

It is also quite possible, said Mr. 
Pigott, that quite a good deal could 
be done in the future to improve the 
general efficiency of the automotive 
vehicle. In spite of the relatively 
high full-load efficiency of the inter- 
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nal combustion engine, actually, as 
operated on the road, the load is for 
a very large percent of the time 
much less than maximum power, and 
the efficiency is consequently very 


much worse. Heavy-duty vehicles 
like buses and trucks operate at 
much better condition, better load 
factor and work at better average 
efficiency than the passenger car. 

“Improvement of  part-throttle 
efficiency would improve this situa- 
tion”, he stated. “Reduction of 
losses between engine clutch shaft 
and tire surface on the road would 
be very advantageous. For example, 
a complete variable speed transmis- 
sion of high efficiency which kept 
the engine speed down toward 1500- 
1800 rpm. most of the time, and with 
the throttle wide open, might save as 
much as 25% in gasoline consump- 
tion without any changes in present 
engines”’. 

The lubricating oils now available 
will perform satisfactorily in the 
higher compression engines of the 
future, in Mr. Pigott’s opinion. ‘The 
present Diesel engines are running 
at compression ratios of 13.0 and 
higher”, he said. “The ring belt con- 
ditions are a trifle more severe than 
most of the heavy-duty gasoline en- 
gines, but we are lubricating both 
quite satisfactorily now. Diesel engine 
bearings are giving, if anything, less 
trouble than heavy-duty spark igni- 
tion engines. It is thought that this 
is mainly due to the more general 
use of oil coolers and of more gene- 
rous design’’. 

For safer lubrication of engines of 
the future he suggested oil-cooled 
pistons and a calculated lubricating 
system flow; more rigid bearings to 
avoid misalignment and roughness. 
These will give the rings and bear- 
ings a calculated life expectancy. 

The effect of many variable factors 
on the octane number requirements 
of automotive engines in service is 
being studied at length by the Ethyl 
Corp., and data on some of the work 
was reported to the SAE. These in- 
cluded atmospheric variables such as 
barometric pressure, temperature and 
humidity. Combustion deposits, types 
of fuels and lubricants, ignition tim- 
ing, hot-spot temperatures and cool- 
ing jacket temperatures were also 
among subjects examined for their 
effect on the octane number require- 
ments in engines in service. 

Tests showed that deposits in the 
combustion chamber can make mate- 
rial difference in octane requirements 
of the engine. Tests on 162 cars be- 
fore and after removal of deposits 
showed an ‘average decrease in octane 
requirement after removal of 9.4 
octane numbers. The tests showed 
no difference in effect of deposits 
from clear and leaded _ gasolines. 
Naphthenic lubricating oils were 
found superior to paraffinic oils in 
holding down an increase in octane 
number requirements. 
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TABLE 1—Summary of Estimates of Increased Miles Per Gallon by Various Means 
(From W. S. James’ paper) 


Item ge Approx. Avg, 
Reduction of Heat Loss and Incomplete Combustion ........ 10% to 40% 15% 
More Accurate Carburetor ee eR ae 5% to 50% 15% 
Fewer Traffic Stops ........ - Pf ae 10% to 25% 20% 

"Design| Modifications 
Ideal Max. Present Possible 
Road Wide Open Road Wide Open 
Load Throttle Load Throttle 
EO eee +20% +37%-0% +13% +26%-0% 
Lower Wind Resistance ......... + 9% 0% + 8% 0% 
Weight Reduction (15%) 
a ee +17% +15% +16% +16% 
Axle Ratio Change ......... +12% +13% +10% +12% 
12-1 Compression Ratio 
Smaller Engine ............. +33% +22% +30% +17% 
Axle Ratio Change ......... +40% +24% +36 % +18% 
Supercharging 
Smaller Engine ............. -+17% 0% +17% 0% 
Axle Ratio Change ......... +24% — 5% +17% —12% 
Automatic Transmission +48% 0% +37% 0% 
Estimated 
Smaller Engine 
10 to 1 Compression Ratio .. +25% +16% +22% +12% 
8 to 1 Compression Ratio .. +12% + 8% +11% + 6% 





Practically everything with which 
an engine comes in contact has an 
effect upon its octane requirement, 
the paper concluded. It is highly 
unlikely that the utopia of all en- 
gines having the same requirement 
will ever arrive. “Study of the ef- 
fects of various types of fuels and 
lubricants offers interesting possibili- 
ties for reduction of requirements due 
to deposition.” 

The fact that the cost of gasoline 
is now about one-third of the cost of 
operating a car indicates the imporit- 
ance of increasing the miles per gal- 
lon achieved in driving, and led to a 
report before the SAE by W. S. 
James, Fram Corp., outlining some 
of the phases of the problem of ob- 
taining more miles per gallon. The 
paper also estimates the possible 
gains to be made in following some 
of the more generally recognized 
means available for increasing gaso- 
line mileage. 

This was done by using as a basis 
for comparison an estimate of the 





The accompanying article is 
a review of the following three 
papers presented at the SAE 
Annual Meeting, Detroit, Jan. 
10-14: 

“Alternate Fuel or Power 
Sources in Event of Continu- 
ing Petroleum Scarcity and 
Cost Increases”, by R. J. S. 
Pigott, Chief Engineer, Gulf 
Research & Development Co. 

“Factors Affecting Octane 
Number Requirement”, by Har- 
old J. Gibson, Research Coord- 
inator, Ethyl Corp. 

“Some Factors in Gasoline 
Economy”, by W. S. James, 
Vice President of Engineering, 
Fram Corp. 

Readers may secure preprints 
of the complete papers by writ- 
ing Special Publications Dept., 
Society of Automotive Engin- 
eers, 29 West 39th St., New 
York 16, N. Y. 











resistance to be overcome in rotating 
the engine and in propelling the vehi- 
cle, and this resistance used to deter- 
mine the possible miles per gallon 
with (1) ideal thermal efficiency and 
(2) with thermal efficiencies reduced 
by normal losses from incomplete 
combustion, radiation and so _ on. 
These two values of miles per gallon 
were taken as giving a reasonable 
basis for judging the potential fuel 
saving by the method under con- 
sideration. A mathematical proce- 
dure was set up for estimating the 
work done by the fuel. The results 
in percentage savings in gasoline are 
given in Table 1. 

“An examination of the results will 
show that there is more than one 
method by which miles per gallon 
can be increased by significant 
amounts” it is concluded. ‘Which 
of these methods, or others, are used 
to increase miles per gallon will de- 
pend on many factors—the specific 
car or engine under consideration, 
manufacturing costs, tooling charges, 
operational simplicty, fuel availabil- 
ity, etc. 

“The engineers of the automotive 
industry are familiar with all these 
paths to greater miles per gallon 
and, when the overall compromises 
indicate the desirability of their use, 
they will be adopted and the motor- 
ing public will get more and more 
miles for its motoring dollar.” 

In considering the effect of vari- 
ous types of automatic transmissions 
and fluid drives on the fuel anti- 
knock requirements of engines, the 
torque converter was chosen for 
study in preference to other types of 
drives, since it seemed likely to im- 
pose the most drastic change in en- 
gine operating condition. 

The test work by Ethyl Corp. indi- 
cated that, while the torque convert- 
er changed the knocking pattern of 
the engines from knocking at low 
speed to knocking at high speed, a 
typical commercial fuel that satis- 
fies the engine requirement at low 
;peed with a standard transmission 
will also satisfy its requirement 
when a torque converter is used. 
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Midget Gas Turbine a Possibility 
For Ground Vehicles, SAE Told 


MIDGET, TWO-STAGE, GAS 

TURBINE ENGINE, weighing 
150 pounds without accessories and 
developing 200 horsepower, was in- 
troduced at the SAE meeting in 
Detroit by the Boeing Airplane Co. 
as the possible forerunner of a type 
of jet-propelled power plant appli- 
cable for ground and water vehicles 
as well as small aircraft. 


This was in a paper entitled, “The 
Boeing 200 H.P. Gas Turbine’, by 
S. D. Hage, Propulsion Development 
Unit Chief, Boeing Airplane Co., 
Seattle. 


Its rated specific fuel consumption 
will vary between 1.5 and 1.0 Ilb./ 
BHP-hr., based on laboratory ex- 
perience with the present model. Fuel 
used so far has been mostly kero- 
sene, with some Diesel fuel and some 
60-octane gasoline. It was stated the 
kind of fuel is not important so far 
as combustion is concerned as long 
as it will mix with air. The type of 
fuel used, however, does affect the 
rate of carbon deposition in the 
burner liner. 


Boeing’s interest in gas turbines 
dates from 1943, when the company 
was asked by the Air Forces to work 
on an engine for a high speed turbo- 
jet medium bomber. The company 
continued its study when the war- 
time incentive was removed, keep- 
ing the work to relatively small scale 
to hold the cost to a minimum. Hence 
the midget gas turbine, now felt to 
be successfully through the develop- 
ment stage, but not as yet actually 
installed in a vehicle of any sort. 


The engine consists of a single- 
stage centrifugal compressor with 
two outlets, two constant pressure 
burners and a compressor driving 
turbine. This primary stage, or hot 
gas producer, has a rated speed of 
36,000 RPM and drives the acces- 
sories. The secondary or power out- 
put stage consists of another turbine 
with a rated speed of 24,000 RPM 
and a 9.6:1 reduction gear, giving a 
rated output speed of 2500 RPM. The 
speed of the primary stage is entirely 
regulated by the fuel flow. The speed 
of the secondary stage is ind pen- 
dently regulated by the load and it 
can be varied from stall to runaway 
or maximum safe speed. 


The weight of the engine without 
accessories is approximately 150 Ibs. 
The power output will vary between 
100 and 200 PHP, depending on the 
endurance life expected. The engine 
is extremely easy and consistent to 
start; it can develop rated power 
15 seconds after the start is initiated. 
It can accelerate rapidly, going from 
idle, which is about 10,000 RPM, to 
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full speed in 5 seconds. It is de- 
scribed as practically vibrationless 
if the rotating parts are accurately 
balanced; destructively rough if they 
are not. Basic simplicity of the gas 
turbine is illustrated in Table 1, 
which compares the number of parts 
and the number of running machined 
fits with other reciprocating-type en- 
gines. 

Fig. 1 illustrates some of the im- 
portant performance characteristics 
of the Boeing midget gas turbine and 
their comparison with other engines. 
Two types of loads are shown by the 
dotted lines; a grade load represent- 
ing one extreme in load type and an 
air friction load the other extreme. 
The BHP curve for the gas turbine 
provides considerably more excess 
power for acceleration than the re- 
ciprocating engine for either type 
of load. In addition the gas turbine 
cannot be stalled, which is also 
shown by the torqué curves. The 
reciprocating torque curve falls to 
zero at zero speed; the gas turbine 
stalled torque is twice the rated 
speed torque. 

The solid SFC curves are for an 


air friction or cubic load. It is 
considered that the best econoniy 
point for any power, in the case of 
the gas turbine, lies on a cubic load 
curve. Since such a load is charac- 
teristic of most power requirements 
in the transportation field — land, 
water and air—this type of engine 
is considered suited to a wide variety 
of uses without any complicating load 
varying devices. It is emphasized 
that a gas turbine without a free 
power turbine is not very suitable for 
general applications. The direct con- 
nected machine has a maximum pow- 
er characteristic very close to the 
air friction load and will stall if 
loaded below about 40% speed. 


Offsetting some of the desirable 
features of a small gas turbine are 
such factors as very high air con- 
sumption, and large intake and ex- 
haust friction losses which as yet are 
not tolerable. A complete solution 
has not been found for the compres- 
sor inlet noise problem, which is es- 
pecially difficult because of the large 
flow and the necessity for very low 
pressure drop. Idle fuel consump- 
tion is high, roughly one-fifth of full 
power consumption. 


Production costs are unknown but 
it is estimated they will be less per 
horsepower for the turbine than re- 
ciprocating engines. 
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‘Fig. 1—Chart of performance characteristics of Boeing gas turbine and reci- 


procating type engines 





TABLE 1—Number of Parts, Boeing Gas Turbine and Reciprocating Engines 


Boeing 
502 
Number of Parts in Engine ............ 175 
Part Numbers in Engine .............. 220 
Complete Overhaul Parts List .......... 20 
Number of Close Tolerance Running Fits 16 


Lycoming Gray 
0-435-2 64-HN-9 6WAK 
590 
oe 1400 “ex 
160 210 150 
100 135 100 


Waukesha 
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NEW “‘CAT-CRACKER”’ DESIGN 


A REPORT ON HOUDRIFLOW 


Flue Gas Lift for Catalyst Makes Possible Higher Circulation 


Rates, Lowers Requirements for Feed Preheat and Cooling 


Coils in Kiln, thus Reducing Investment and Operating Costs 


ESIGN features contributing to 
the low initial and operating 
costs for the new improved moving- 
bed catalytic cracking process known 
as Houdriflow have been revealed 
to some extent in information re- 
leased recently by Houdry Process 
Corp., its developers and _ licensors. 
Initial capital investment for Hou- 
driflow is reported to be 80% that 
of a Thermofor catalytic cracking 
unit of the same capacity, and econo- 
mies in direct operation for a 5000 
b/d unit are estimated to be approxi- 
mately $474 per stream day. These 
advantages are said to stem from 
four basic changes in TCC design 
incorporated in MHoudriflow units. 


1: A flue gas lift transports pel- 
leted or bead catalyst from the bot- 
tom to the top of the unit, replac- 
ing the bucket-type elevator of the 
conventional TCC process. This re- 
moves the practical limitation on cat- 
alyst circulation rate imposed by me- 
chanical elevators, making available 
a wide range of circulation rates. 

2: Catalyst-to-oil ratios in the 
range of 4:1 to 8:1 are provided, 
whereas conventional TCC units op- 
erate with ratios in the range of 
2:1 to 3:1 because of elevator ca- 
pacity limitations. Such a range of 
catalyst-to-oil ratios permits opera- 
tion with stocks from 0 to 100% 
vaporized, and a reduction in the 
amount of reactor feed preparation 
equipment because a major portion 
of the reaction heat is supplied by 
the catalyst entering the reactor. 


3: A simplified regenerator is made 
possible by the higher catalyst cir- 
culation rates. Since a major portion 
of the regeneration heat is absorbed 
by the flowing catalyst, one or two 
burning zones are sufficient. 

t: A superimposed, self-supporting, 
circular reactor and regenerator sec- 
tion makes it necessary to lift the 
catalyst only once to complete a 
cycle of flow through the system. 

The principal flows through a Hou- 
driflow unit are shown in the flow 
diagram, Fig. 1. Regenerated pel- 
leted or bead catalyst in the upper 
lift hopper (A) flows by gravity 
through the reactor seal leg (B) into 
the catalyst distributor head of the 
reactor (C). From this point the 
Catalyst enters the reaction zone via 
tw ) paths: an annular orifice located 
in the center of the top seal plate 
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permits approximately 80% of the 
catalyst to enter the reaction zone 
in the form of an annular curtain 
which surrounds the mixed-phase re- 
actor charge injection nozzle; the 
balance of the catalyst flows through 
peripheral feed pipes. 


Continuing to flow by gravity, the 
catalyst passes downward through 
the reaction zone, through vapor dis- 
engaging and steam purging sections 
in the bottom of the reactor, and 
then by way of seal leg (D) into the 
distributing head of the kiln, or re- 
generator (E). The spent catalyst 
then flows into the kiln proper 
through a distributor especially de- 


signed to insure uniform distribution, 

Leaving the bottom of the kiln, 
the catalyst flows by gravity through 
seal leg (F) into the lower lift hop- 
per (G), from which point it is trans- 
ported by means of flue gas from the 
kiln through the lift pipe into the 
upper lift hopper. 


The oil charging stock may be de- 
livered to the reactor in the liquid 
phase, in a partially vaporized state, 
or ‘in a completely vaporized state. 
The more general case of partially 
vaporized, or mixed-phase, feed is 
assumed for this description. In this 
instance, any feed stock suitable for 
catalytic processing is preheated by 
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Fig. 1—Flow diagram of Houdriflow catalytic cracking process 
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Artists perspective drawing of a typical Houdriflow unit 





heat exchange and a fired preheater 
to a nominal preheat temperature of 
perheps 700° F. The mixture then 
flows directly through the reactor 
charge line into an injection nozzle 
located centrally in the top of the re- 
action zone and inside the annular 
curtain of flowing catalyst described 
above. By means of the nozzle, the 
mixed-phase feed is atomized and 
directed onto the curtain of hot cata- 
lyst, which immediately completes the 
vaporization of the charge and brings 
the temperature of the vapor-cata- 
lyst mixture to the desired level. 

The hydrocarbon vapors then pass 
downward concurrently with the cat- 
alyst through a solid-bed reaction 
zone. In the reaction zone a highly 
efficient contact between vapors and 
catalyst is achieved. Cracked vapors 
leave via a conventional TCC disen- 
gager device in the lower part of 
the reactor. 

The spent catalyst flows from the 
disengager through a steam purging 
section before leaving the reactor. 
Countercurrent flow of steam to cata- 
lyst is said to strip the residual hy-' 
drocarbons completely, with even the 
heaviest reactor charges. There are 
no innovations from a conventional 
TCC design in the disengager or in 
the steam purge section. 

Air for regenerating the _ spent 
catalyst, supplied by the blower (M) 
at about 10 psig., by-passes the air- 
heater (N), which is used for start- 
up only, and enters the kiln (E) 
through a channel-type distributor. 


A bank of cooling coils (P) re- 
moves regeneration heat as required 
to maintain desired catalyst tem- 
peratures. 


Pressure in the range of 5 to 9 
psig. is maintained in the regenerator 
by means of the flue -gas control 
valve (S), which is positioned by the 
differential pressure recorder  con- 
troller (T). 


Flue gas for the catalyst lift enters 
the lower lift hopper through pres- 
sure. controller (U), engages and 
carries the catalyst up the lift pipe 
to the upper lift hopper (A), and 
from that point is vented to the at- 
mosphere. No details as to the de- 
sign of the catalyst lift mechanism 
are as yet available. 


A working drawing for a typical 
Houdriflow unit of approximately 
5000 b/d design capacity shows it 
will occupy a ground space measur- 
ing about 64 x 42 ft., including the 
fractionator as well as the main 
structure. Overall height of the en- 
tire unit is slightly over 200 ft. The 
reactor section is 14 ft. in diameter 
by about 40 ft. high; the regenerator 
is 18% ft. in diameter by about 56 
ft. high. Catalyst storage vessel is 
12% ft. diameter by 130 ft. high, and 
has capacity for 300 tons of catalyst 
for shut-down purposes plus 50 tons 
fresh catalyst storage. 
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Data and illustrations in the accom- 
panying article are from a study en- 
titled “Design Progress and Economy 
in Welded Fluid Catalytic Cracking 
Plant”, by Egon F. Brummerstedt, 
mechanical engineer, Petroleum Re- 
finery Division, Foster Wheeler Corp., 
submitted to the James F. Lincoln Arc 
Welding Foundation, Cleveland, in its 
$200,000 Design-for-Progress Award 
Program for advances and improve- 
ments in the application of are weld- 





ing. 





Photos courtesy Foster Wheeler Corp. 


Fig. 1—Fluid catalytic cracking plant of Shell Oil Co., Inc. at Houston, 
where construction cost was reduced 10% by welded design improve- 


ments. 


Welding Saves 20% in Steel . 
In Cat-Cracker Equipment 


Improvements were made, through use of electric welding, in the me- 
chanical design of the large equipment of a modern Fluid Catalytic cracking 
plant. New techniques in welding facilitated the construction and assem- 
bly of the equipment. Comparisons in cost and weight with non-welded 


equipment are presented. 


AVINGS of 10% in the overall 

cost of a Fluid catalytic cracking 
plant built in 1946 at the Houston 
refinery of Shell Oil Co., Inc., were 
achieved through innovations and im- 
provements in the design and con- 
struction of the largest pieces of 
equipment by electric welding. 

The cracking unit, of a maximum 
charge capacity of 25,000 b/d, re- 
quired 6,239,500 lbs of steel for the 
main equipment by welded design 
and construction. This was estimated 
to be 1,269,500 Ibs. less than would 
have been required by non-welded de- 
Sign, a saving of 20% in steel for 
the main equipment. Actual cost of 
the main equipment was $2,042,770, 
While the cost by non-welded design 
was estimated to be $2,590,000. Cost 
savings in the main equipment thus 
were around 27%. Table 1 lists the 
weight and cost of the principal items 
f equipment going into the plant. 

Total weight of equipment and ma- 
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terials used in the unit was a little 
over 5000 tons, not including common 
building materials such as concrete, 
brick or lumber used for temporary 
construction. The weight saving over 
non-welded design is estimated at 
12%. 

Field erection man-hours totaled 
approximately 750,000 for the com- 
plete plant, but only 50,000 man-hours 
were required in actual welding time 
in the field. For non-welded construc- 
tion of a similar plant it is estimated 
that erection man-hours would have 
been 850,000, over 13% greater. 


The item of engineering and draw- 
ings constitutes a considerable per- 
centage of the total cost of a refin- 
ery unit or plant and, in this instance, 
material savings in engineering and 
drawing costs resulted from welded 
instead of riveted construction. Weld- 
ed construction involves fewer small 
parts than riveted, is inherently sim- 
pler, and can be detailed using stand- 


ard weld symbols as established by 
the American Welding Society, which 
are in general use. 

Another indirect saving, it is said, 
will be in the lower maintenance costs 
resulting from making necessary re- 
pairs during inspection turnarounds 
by the welded attachment of new 
metal parts to replace eroded sur- 
faces. This point was kept in mind 
in the design of the plant. 

The Fluid unit built at the Shell 
refinery has a charge capacity of 
17,000 - 25,000 b/s/d. Catalyst in- 
ventory is 600 tons and the catalyst 
circulation rate is about 800 tons 
per hour. Utility requirements for 
operation under design conditions are 
given in Table 2. The plant was en- 
gineered and constructed by the Fos- 
ter Wheeler Corp. Fig. 1 is a view of 
the completed unit. 

Modifications of arc welding em- 
ployed in its construction included 
automatic stud-welding, used in the 
regenerator liner attachment; resist- 
ance welding, in the fractionator al- 
loy liner attachment and in the fab- 
rication of the expansion joint bel- 
lows; and submerged melt welding 
in the fabrication of the catalyst cool- 
ers and piping. How electric weld- 
ing was applied in the design and 
construction of the main equipment 
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of the Fluid unit is described in the 
following: 


Regenerator Shell 


Carbon steel was used for the re- 
generator shell, with a T-in. protec- 
tive lining consisting of a refractory 
material and insulation, giving a 40- 
ft. inside diameter and 41-ft., 2-in. 
outside diameter. 

Previous regenerators of this size 
had been made 1-in. thick in the 
straight shell and 1%-in. thick in the 
conical heads, which would be ade- 
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Fig. 2 (left)—Fabricated regenerator grid beams 


Fig. 3 (below)—Evolution of beam sections for regenerator grid 
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quate for riveted construction. The 
use of sharp corner welds at the junc- 
tion of cylinder and cone which, be- 
cause of the sudden discontinuity, 
resulted in high stress concentration, 
undoubtedly contributed toward these 
greater previous thicknesses. 

Since the use of a knuckle radius 
or torus between cone and cylinder 
has been accepted as the best means 
for eliminating discontinuity stresses, 
toriconical heads with a knuckle 
radius of 5 ft. were specified for this 
vessel. Minimum required thicknesses 





TABLE 1—Tabulation of Weights and Costs for Main Welded Equipment 


Welded Design 


Non-Welded Design 


















Weight Weight 
Item 1000-Ibs. Cost 1000-Ibs. Cost 
1. a Regenerator Shell ............. 420 $111,300 600 $155,500 
b Regenerator Grid .............. 140 29,200 150 41,000 
ce Regenerator Lining ............ 440 60,300 460 73,500 
d Regenerator Cyclones .......... 70 94,000 85 120,000 
Se ONO GE oc cccccccccecececs 380 109,500 550 136,500 
es 47 7,120 50 10,500 
© Reactor Cyclones .......ccccces 44 32,000 52 40,000 
3. a Fractionating Tower ........... 245 128,000 200 163,000 
b Fractionating Trays & Pans.... 202.5 71,200 390 115,800 
4. a Fresh Catalyst Storage Hopper.. 110 20,700 120 23,300 
b Main Catalyst Storage Hopper.. 300 47,200 330 52,800 
5. Catalyst Coolers (2) ....csescecees 320 105,000 380 140,000 
ee ee ee aa ue 185 125,000 215 150,000 
BD Mapanaion Joints ..ccccccccccce 61 81,000 100 131,000 
To GE BURUND TOME 2 oc cccvceccce 27 4,600 30 5,300 
Gee Tee GS GOD ccc cccccntecves 136 18,000 150 21,500 
9. Small Tanks & Drums ........... 195 46.000 220 55,000 
a ee OE oc ncawcceesevecae 360 122,000 400 145,500 
Be  GEUEDENED « ccwececcctececee 1,930 692,000 2,300 845,000 
DE ccetcuku snd bachegeessaneueebs 77 9,600 95 12,000 
13. Compressor House .......-ceseees 250 32,500 300 40,000 
14. Tubular Steam Generators........ 120 19,800 132 24,000 
i CE ccciocncenenceoentas 126 38,750 140 45,000 
i fe PD csccesckhbetnabbetnnae 20 14,000 22 17,000 
17. Instrument Air Dryer ........... 16 10,800 18 12,500 
18. Inert Gas Generator .......-.s+e6 18 13,200 20 15,200 
Dt: c-¢cdtheeaeeeceeeewaneees 6,239.5 $2,042,770 7,509 $2,590,900 


Estimated Savings .......-sccccess 1,269,500 Ibs. or 20.3% of actual weight and $548,130 or 


26.8% of actual cost. 














were then calculated by fundamen- 
tal formulae in the API-ASME Code 
for Unfired Pressure Vessels for Pe- 
troleum Liquids and a 3/4-in. shell 
was decided on as satisfying the code 
requirement. 


The top cone required a thickness 
of 7/8-in. due to the 45-degree angle 
of the cone with the vertical and the 
bottom cone was made 1-1/8-in. 
due to superimposed localized stresses 
resulting from grid beam supports 
and skirt attachment. The apex 
courses of the cones had lower 
stresses and their thickness was re- 
duced to 3/4-in. These’ design 
changes reduced the total weight of 
the vessel approximately 25% from 
conventional design. 


Among the access manholes and 
connections, of particular interest is 
a 78-in. diameter manhole for cyclone 
removal and general accessibility. 
This was attached to a plate of twice 
the normal shell thickness to provide 
integral reinforcement for replace- 
ment of the large hole cut in it. This 
heavy square plate was inserted in 
the bottom ring of the shell and the 
edges machined to suit the adja- 
cent plate thickness. Comparable data 
on this shell and connections and 
shells of conventional welded and 
riveted design are given in Table 3. 


Regenerator Grid 


Design of the regenerator distri- 
bution grid was the most difficult de- 
sign problem of the new Fluid unit. 
The conventional design used on other 
units had consisted of a_ sectional 
plate of meehanite castings perforat- 
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ed with several hundred 2-in. diame- 
ter holes. Low-chrome molybdenum 
alloy steels had been used to provide 
supports for the meehanite castings. 

The assembly of the grid, particu- 
larly the supports, had represented a 
formidable problem because of op- 
erating conditions and the faults of 
this design had caused occasional 
shutdowns of the unit for repairs 
and replacement of grid castings and 
tile. 

As a result of these disadvantages 
Shell Oil Co. engineers had speci- 
fied a grid design for the new unit 
with the following characteristics: 

1—Grid to have no intermediate 
supports in bottom cone. 

2—No castings were to be used. 

3—Grid to be capable of early as- 
sembly in the regenerator shell for 
use as a working platform for in- 
stallation of cyclones and tile lining. 

4—Replacement of sections due to 
erosion to be minimized. 

An initial concept of a number 
of large parallel built-up beams was 
finally developed into the accepted 
grid design. The slots between the 
beams would serve as distribution op- 
enings for the catalyst and could 
be modified by spacer bars to give 
the desired area. 

The decision to use beams to span 
the 40-ft. diameter regenerator 
brought up the problem of determin- 
ing their shape, cross-section and 
spacing. 

Process considerations called for 
narrow beams of minimum spacing, 
that is, on 12-in. to 18-in. centers. 
Structural considerations called for 
wider beams to allow proper anchor- 
age and to resist lateral deflection 
ef the compression section due to the 
long span. In order to minimize the 
latter, a double-web box girder was 
chosen, which is so stiff in torsion 
that lateral buckling failure of the 
compression flange need not be con- 
sidered. Therefore, it was not nec- 
essary to make any reduction in the 
chosen allowable tensile stress of 
7000 psi. for the 24% chrome, 1% 
molybdenum alloy steel used for the 
beams because of the slenderness or 
length-to-width ratio of the flange. 

A maximum spacing of 24 ins. be- 
tween center of beams was selected 
as satisfactory for catalyst distribu- 
tion purposes and a similar maximum 
depth of beam was picked to keep 
pressure drop and dead space at 2 
minimum. 

The use of arc welding in the fab- 
rication of the beams eliminated the 
need of structural angles at the cor- 
ners, since a fillet weld could effec- 
ively join flange and web plate. An 
dditional economy was provided by 
utting the welds down to butt welds 
at the neutral axis and forming two 
plates into U-shapes. This also had 
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the advantage of putting the weld 
at the point of minimum stress of 
the beam. The evolution of the beam 
sections is shown in Fig. 3. Fig. 2 
shows the grid beam fabrication. 


Process considerations required a 
total area of distribution openings 
between beams of approximately 
4,000 sq. in. It was decided to make 
the open slot between beams equal 
to the diameter of the perforations 
on previous grid castings. With a 
maximum desirable length of 6 ins. 
per slot, 10-in. long spacer bars were 
required on 16-in. centers to leave 
the net area of openings at the de- 
sired figure. To protect the beams 
proper from catalyst erosion, car- 
bon steel wear plates were welded 
to sides and bottom, as shown in Fig. 
1, to form a streamlined Venturi- 
type restriction opening. 


The ends of the grid beams were 
closed off with a combination seal and 
stiffener plate to prevent internal 
catalyst erosion. This required a 
means for relieving the pressure creat- 
ed by the air sealed off in the beam 
when heated to operating tempera- 
ture of 1100° F. A filter of aloxite, 
a porous refractory of crystalline 
alumina, was inserted in a coupling 
welded to each end of the beam, 
which served to prevent passage of 
catalyst but allowed escape of ex- 
cess hot air. 


The problem of differential expan- 
sion between grid beams and insulat- 
ed steel shell was solved by provid- 
ing slotted bolt holes in the support 
brackets. <A stainless steel bolt of 
18% chromium and 8% nickel was 
used here, having at once high creep 
strength and a higher coefficient of 
expansion than the beam material. 


In the fabrication procedure, bend- 





TABLE 2— Utility Requirements 
Cooling water, gpm . 1,100 
Condensate and boiler feed. water, 


Ibs./hr. . eaen baat 168,320 
Fuel gas, SCFH lee ae ut ect Ge 256,300 
Electric power KW ......... jt 1,500 
Excess 225-lb. saturated sic:m to 

gas plant, Ibs./hr. 37,430 


Excess 200 psig. superheated. steam 
to refinery main, Ibs./hr, ......... 76,540 
The last two items are the excess over plant 

requirements of the 215,000 lbs./hr. of steam 

generated at 225-lbs. pressure by the catalyst 
coolers and slurry steam generators. Of the 

above, 177,000 lbs./hr. is superheated to 200 

psig. by the furnace which also preheats the 

charge oil. 


ing the beam plates into the desired 
shape for the double U welded girders 
limited their thickness to 1/2-in., 
which was considered sufficient. For 
welding a high stainless alloy of 25% 
chromium and 20% nickel was used 
because of its inherent ductility and 
ability to reduce the air-hardening 
tendency of the low-chrome plate ma- 
terial by retaining its austenitic char- 
acteristics even after dilution with 
the lower alloy. 

The total initial cost of the beam 
grid for the Fluid unit was approxi- 
mately $29,200. For comparison, 
the previous grid design using mee- 
hanite castings supported on alloy 
pipe frames had a total initial cost 
of around $41,000. 


Regenerator Lining 


The heat-protective lining installed 
in the regenerator consists of two 
2-in. layers of block insulation com- 
posed of an asbestos diatomaceous 
earth and 3-in. thick refractory tile 
suspended on heat-resistant meehan- 
ite castings forming continuous cir- 
cular supports on 18-in. centers in 
the shell and 14-in. in the cones. The 
castings are bolted to steel tee clips 
welded to the shell on approximately 
2-ft. centers. Fig. 4 shows the instal- 
lation of the lining. 

Among other features of the in- 
stallation of the lining, a 1/2-in. car- 
bon steel liner was installed cover- 
ing the refractory tile at tne apex 
of the bottom cone, where pressure 
fluctuations are most severe, extend- 
ing up 7 ft. from the riser attachment. 
The plate liner was installed in trap- 
ezoidal sections, held in place by stud 
bolts welded to the cone. Around 
internal attachments and openings 
where the regular tile did not fit, spe- 
cial castable refractory material was 
poured and held in place by anchor 
studs previously welded to the shell. 

Nearly 5000 of these studs had to 
be welded on and for this work a port- 
able automatic welder was used for 
end-welding metal studs to metal sur- 
faces. Normal operating speed of 
this machine is 100-200 studs welded 
per hour. It is estimated that approxi- 
mately 10 studs per hour would have 
been welded by the old method. 


Another innovation on this unit 
made possible by arc welding was the 
installation of catalyst shields at the 





TABLE 3—Cost Data on Regenerator Shell, Compared with Conventional Design 


Design 


I, Ss SNA Sie deem dh ienessewlhatcaseseriens 


Costs 
Shop Material .. 


Field Assembly Labor Cost*. sic teriihee eae aci'e-aal 
Field Supervision, Tools, etc. ...........+.- 
TE GE 6 o's ne cn096serende srs ewnesebeues 
TEE 60.6640 caeen eae eh. xo ee wees e 


Present Previous Theoret. 
34-in. 1-in. 1-in. 
Welded Welded Riveted 
420,000 550,000 600,000 
eee $58,300 $75,000 $83,000 
Gand 42,400 52,800 58,000 
eae 10,600 13,200 14,500 
ca $111,300 $141,000 $155,500 
iets 25,000 31,000 34,000 
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Fig. 4—Installation of heat-protective’ 
regenerator lining. 


manholes. These consisted of %-in. 
steel plates attached to the manhole 
lining sleeve flush with the inside tile 
by means of bolts threaded into nuts 
welded to the lining. The shields kept 
the manhole cylinders from plugging 
up with catalyst and also provided a 
continuation of the cylindrical sur- 
face at the openings. For the large 
78-in. manhole, this shield took the 
form of a plug attached directly to 
the manhole cover and removed with 
it by means of a sliding trolley. 


The cost of installation of the re- 
generator lining as welded was esti- 
mated at $60,300, while the cost of 
a hypothetical riveted construction 
was placed at $73,500. 


Regenerator Cyclones 


These consisted of two stages of 6 
parallel cyclones each, arranged con- 
centrically and supported on a frame 
suspended from the top cone of the 
regenerator. Fig. 5 shows the as- 
sembly of the cyclones. In preparing 
the mechanical specifications consid- 
eration had to be given to the possi- 
bility of after-burning caused by an 
excess of oxygen being introduced 
into the regenerator by the turbo- 
blower, with a resultant increase in 
the combustion temperature in the 
top or vapor phase section of the re- 
generator to as high as 1800° F. This 
had occurred periodically in previous 


142 









Welding Saves 20% in Steel 





units and attempts had been made to 
control it by the use of sprays. 


This temporary high temperature 
called for the use of a higher alloy 
steel than had been specified for the 
grid. The selection was a straight 
chromium stainless steel alloy, con- 
taining 12% chromium with a little 
aluminum added (0.10-0.20%) to re- 
duce air-hardening after welding. 
The welding electrode was 25-20 
stainless steel. Carbon steel wear 
plates were inserted at the cyclone 
inlets to resist anticipated erosion. 
The support frame was specified as 
stabilized austenitic stainless steel, 
since only a material with a very high 
creep and short-time tensile strength 
could be used here for the possible 
1800° F. temperature. The frame was 
suspended by six 2%-in. diameter 
hanger rods attached to support clips 
welded to the top cone. While these 
rods preferably would be made of the 
same material as the frame, the high- 
er expansion coefficient of that metal 
necessitated the use of the same 12% 
chrome alloy used for the cyclones 
to prevent differential expansion. 


The total weight of the cyclone 
bodies and support frame by welded 
design was 70,000 lbs. and the cost, 
including engineering and royalties, 
was $94,000. The estimated weight 
by a design not including welding is 
given as 85,000 lbs. and the cost 
$120,000. 


Reactor 


Because of the 950° F. operating 
temperature, previous reactors had’ 
been designed for 1000° F. max., 
which made the wall thickness 1% 
in., using carbon steel plate and a de- 
sign pressure of 25 psi. Carbon steel 
has an allowable stress of only 3400 
psi. at 1000° F. because of its low 
creep strength at that temperature. 
An 85% joint efficiency is used be- 
cause the vessel would be stress-re- 
lieved by initial operation at 950° F. 
In the interest of economy and a 


shorter construction period it was de- — 


cided to reduce the thickness by low- 
ering the design temperature to 975° 
F., which increased the allowable car- 
bon steel stress to 4175 psi. 


Another step in this direction was 
the decision to radiograph (X-ray) 
all welded seams, thus insuring a 
stronger joint with a 95% efficiency. 
Thus the thickness of the reactor 
walls was reduced to 1% in. The 
conical reactor heads were calculated 


to be 1% in. thick with an 18-in.° 


knuckle radius and this was cut to 
1 in. in the apex course. Another 
saving was effected by using ordinary 
A-70 firebox steel instead of A-201 
carbon-silicon steel which cost about 
1c lb. more. 


The actual cost of the reactor 
under present welded design was 
$109,500. The cost of a previous 
welded design using 1%4-in. material 


_ 


was $124,000. The cost of a hypo- 
thetical 1%-in. riveted reactor was 
$136,500. 

Reactor Grid—The internal equip- 
ment in the reactor is essentially the 
same as in the regenerator, except 
for the omission of the lining and ad- 
dition of a compartmental stripping 
section. The grid beams were con- 
structed of 4%4-in. carbon-14%4% molyb- 
denum steel, using an allowable stress 
of 8125 psi. at 975° F. Actual cost 
of the grid was $7120; comparable 
cost of grid constructed of meehanite 
castings and carbon-moly supports is 
placed at $10,500. 


Reactor Cyclones—Design and con- 
struction of the cyclones in the reac- 
tor were the same as for the regen- 
erator cyclones except for materials 
and size. They were made of %-in. 
carbon steel plates and the support 
frame was of carbon-moly steel. 
Weight was 44,000 Ibs. and cost $32,- 
000, as compared with weight of 
52,000 lbs. and cost of $40,000 by 
combined forged, cast and riveted 
construction. 


Fractionating Tower 


Alloy-Lined Shell—The tower re- 
quired a diameter of 17 ft. 6 in. to 
meet the process requirements and 
the 24 bubble trays and 9 disk and 
do-nut perforated pans required a to- 
tal‘height of 88 ft. 9 in. between tan- 
gents. A feature of its construction 
was a corrosion resistant alloy lin- 
ing installed to a height of 56 ft. be- 
cause of the corrosive nature of the 
product vapors and slurry oil in the 
bottom of the tower. The lining was 
12% chrome alloy material, 7/64 in. 
thick. It was attached to the carbon 
steel plates of the shell by a resist- 
ance-welding process described as fol- 
lows in the report: 

“This process depends upon the 
combined use of heat, generated by 
an electric current flowing across an 
intended location, and pressure, which 
is supplied when the metals at the 
contact area under the two electrodes 
are plastic from the heat, and are 
squeezed together to form a homo- 
geneous bond or weld. Its main dif- 
ference from fusion welding lies in 
the fact that the joining occurs in the 
plastic range of the metals, that is, 
below the melting point of the mate- 
rial being joined. 

“In lining a carbon steel plate with 
a stainless alloy, the steel plate is 
prepared by surface blasting the one 
side to be lined, and then joining the 
liner plate to it by means of the re- 
sistance welding process applied on 
multiple spots spaced about 1% in. 
apart. This results in a bond suffi- 
ciently strong to resist an air pres- 
sure of 100 psi. between base plate 
and liner, and will withstand all 
stresses incidental to fabrication into 
a lined pressure vessel. 

“In welding, the steel side is weld- 
ed with an ordinary carbon steel elec- 
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trode and on the lined or clad side, 
with an alloy electrode, in this case 
25-20 chrome-nickel, as used on other 
chrome alloys. The excess alloy con- 
tent compensates for dilution of the 
deposited metal from the electrode 
with small amounts of iron from the 
steel base. Therefore, the corrosion 
resistance of the weld is at least as 
good, if not better, than that of the 
liner material. 

“This is essential because corrosion 
often attacks stressed areas more vio- 
lently than elsewhere, and a welded 
joint usually retains some locked-up 
stresses due to shrinkage-cooling in 
the weld, especially when not stress 
relieved as in this case. All nozzles 
and mainways in the lined section 
have to be similarly lined and all al- 
loy liners joined with 25-20 elec- 
trodes.” 


Total weight of the tower, exclu- 
sive of internal trays and pans, was 
245,000 Ibs. and total cost $128,000. 
For a comparable riveted tower solid 
alloy plates would have to be used for 
the bottom section, and the total cost 
is estimated at $163,000. 


The top 16 trays in the less corro- 
sive section were 3/16-in. thick car- 
bon steel plates with heavier sup- 
ports. The bottom 8 trays and the 9 
disk and do-nut pans were specified 
of 14 U. S. gage alloy No. 405. Total 
weight of the installation of bubble 
trays and pans was 202,500 lbs. and 
the cost $71,200. Comparable equip- 
ment of non-welded construction 
would entail the use of castings. Cast 
iron trays % in. thick supported on 
steel members could be _ substituted 
for the carbon steel trays and a cor- 
rosion-resistant nickel cast iron on 
alloy steel supports could be substi- 
tuted for the alloy steel pans and 
disks. Weight of such an installation 
would be around 390,000 Ibs. and cost 
$115,800. 


Catalyst Storage Hoppers 


In the new Fluid unit the fresh 
Storage hopper was designed for a 
capacity of one third of the catalyst 
inventory of 600 tons, or 200 tons. 
Material was carbon steel, % in. 
thick in the top half, 9/16 in. in 
the bottom half and % in. in the bot- 
tom cone and skirt. 


The larger storage hopper was de- 
signed witha capacity equal to the 
complete catalyst inventory of the 
unit, or 600 tons. When the unit is 
shut down for inspection or repairs, 
it is necessary to transfer all the 
catalyst from the system into this 
hopper. Since the catalyst would 
still be hot, this vessel was designed 
lor a temperature of 850° F. at a 
pressure of 15 psi. as well as for 25 
psi. at 650° F. 


While some saving in cost of the 
‘atalyst hoppers was realized - by 
welding, a greater saving was 
achieved in the design and not due 
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to welding. ‘In previous plants 
states the report, “both hoppers had 
been the same size, that is, the ca- 
pacity of the larger one. Hence a 
saving equal to the difference in cost 
of the two vessels, or $26,000, plus 
the cost of a screw conveyor between 
the vessels, can be attributed to this 
economic improvement, as justified 
below. 

“Since replacement of catalyst due 
to operating losses does not require 
a large volume, a capacity of only 
one-third the inventory was arbitrar- 
ily picked for the fresh hopper, and 
the conveyor system was attached to 
it only, saving the screw conveyor 
and the installation of the conveyor 
filter on top of the large hopper. 

“Only for the original startup must 
the catalyst be transferred from the 
fresh to the main hopper by com- 
pressed air, and the latter complete- 
ly filled before the contents are in- 
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Fig. 5—Multi-cyclone unit being welded in the field. These units consisted 
of two stages of 6 parallel cyclones each, arranged concentrically and 
supported on a frame suspended from the top cone of the generator 


jected into the system by means of a 
catalyst filling line. The main hop- 
per is thus kept empty, ready to store 
all the catalyst inventory in event 
of a shutdown, while the fresh hop- 
per is kept filled with catalyst, which 
is added to the system directly 
through a catalyst addition line as 
required. The total saving, includ- 
ing reduction in the supporting struc- 
ture and foundation, as well as screw 
conveyor and reduction in fresh hop- 
per, is approximately $35,000.” 
Catalyst Piping 

In previous units the large pipes 
had been made of carbon steel, lined 
with a refractory tile as in the re- 
generator. Imperfect installation, due 
to difficulty of access, and vibration 
and erosion caused by high velocity, 
had caused failure of the lining. A 
design had also been used employing 
only insulation between an inner and 
outer steel wall, with the latter de- 
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Fig. 6—The special hinged or rotating type expansion joint installed in the 
catalyst circuit 


signed for pressure at lower tem- 
peratures and the former free to ex- 
pand. The difficulty with this de- 
sign was that the catalyst worked 
through the inner wall at the expan- 
sion slip joints and eroded away the 
insulation, causing rapidly spreading 
hot spots in the outer wall, which 
was not designed for high tempera- 
tures. 


For the present design it was de- 
cided not to use lined pipe but to de- 
sign an unlined single-wall pipe of 
suitable material for the high operat- 
ing temperature with wear plates at 
bends to allow for erosion. 


Carbon-moly steel was selected, as 
used in the reactor internals and 
catalyst coolers, with an allowable de- 
sign stress of 1500 psi. at 1100° F. 
An erosion allowance of 4 in. was in- 
cluded, in addition to the wear plates. 


In connection -with this equipment, 
the possibility of the graphitization 
of the carbon-moly pipe welds was 
considered, in the light of experience 
with a rupture of a carbon-moly 
steam pipe near a welded joint. This 
failure was caused by the carbide in 
the steel reverting to graphite, which 
resulted in a weakened, brittle struc- 
ture of low shock resistance. It has 
been learned by metallurgists that 
using silicon as a killing or oxidizing 
agent instead of aluminum inhibits 
graphitization, and the carbon-moly 
plates and pipe used were silicon- 
killed. 


Expansion Joints 


Expansion of the piping due to high 
temperature was taken care of by 
axial universal or hinged (rotating) 
expansion joints. Stability and re- 
sistance to vibration caused by cat- 
alyst surges was secured by coun- 
ter-weights and guides or snubbers. 

A special type of joint developed 
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by the Foster Wheeler Corp. was se- 
lected for the catalyst circuits, in the 
fabrication of which a unique weld- 
ing process was used. The flexible 
element consists of a stabilized stain- 
less steel, type 347, multi-disk bel- 
lows of 16-gauge thickness which is 
the key feature of the joints. The 
bellows is built up by a resistance 
welding process, which permits alter- 
nate welding of the internal and ex- 
ternal peripheries of adjacent disks 
to form a bellows of short face-to-face 
dimensions, but with large movement 
and unusual flexibility. Fig. 6 shows 
the hinged or rotation type expan- 
sion joint installed on a catalyst line. 


The welding process, in which spe- 
cial machinery is used, is performed 
under water, which rapidly cools the 
metal through the critical tempera- 
ture range, thereby preventing car- 
bide precipitation with a consequent 
reduction in fatigue life and flexible 
value of the bellows disk. The stain- 
less steel and disks, which are thicker 
than the flexible bellows, are through- 
welded to the main cylinder or spool 
piece, which in this case was carbon- 
moly steel. The inner safety sleeve 
and the external sleeve are normally 
carbon steel, also welded. The limit 
stop rods prevent expansion and com- 
pression beyond the limits for which 
the joint is designed. The only non- 
welded feature is the hinges on the 
rotation joints, which are steel cast- 
ings stud-bolted to the end flanges to 
permit removal. 


The savings through welding on nu- 
merous items of conventional refinery 
equipment, partially shop welded and 
partly welded in the field, are shown 
in Table 1. In the compressor house, 
where a rigid frame design was 
picked, welding was used in the fab- 
rication of the bents. An estimated 
20% was saved in weight of steel for 
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the building over conventional riveted 
truss design. 

Other advantages of the use of 
welding in modern plant construction 
are summarized as follows in the re- 
port: 


“Besides economic advantages, en- 
gineers choose welding for many rea- 
sons, such as strength, durability and 
improved operation. The very nature 
of arc welding provides for the join- 
ing of two pieces of metal, not nec- 
essarily similar, by a filler metal at 
least as strong, if not stronger, than 
either piece and of at least equal 
cross-section; hence, it is automatic- 
ally as strong, if not stronger, than 
the adjoining metal, unless welding 
was done negligently or imperfectly. 
Tests prove that pressure vessels 
stressed to destruction usually fail in 
the solid plate rather than in the 
welded seam. 


“Modifications of arc welding were 
employed in construction of this unit, 
but all still relied on an electric arc 
to create the required heat to pro- 
duce metallic fusion. Automatic stud- 
welding was used in the regenerator 
liner attachment, resistance-welding 
in the fractionator alloy liner attach- 
ment and in the fabrication of ex- 
pansion joint bellows, submerged meld 
welding in the fabrication of the cat- 
alyst coolers and piping. Every meta- 
od was particularly well suited to 
the product at hand. In fact, the 
latter was often dependent on the 
availability of the method, as in the 
case of the expansion joint bellows. 


“In piping assemblies, for instance, 
screwed joints and screwed flanged 
joints have a very short service life 
before developing leaks. It has been 
customary, where screwed piping 
joints are used, to back-weld with 
at least one bead of weld metal to 
insure tightness. This appears to be 
wasteful and inefficient, because the 
extra expense of uSing both methods 
does not result in the advantages of 
either one; the joint is not at full 
strength nor is it removable without 
chipping. Welding provides a quick 
method of adding a branch or connec- 
tion to existing piping, especially if 
no provision was made originally for 
such additions or extensions. It is ad- 
mirably suited to the fabrication of 
headers with multiple outlets, drip 
pockets, and other connections, be- 
cause of the reduction in the number 
of joints (which might require main- 
tenance) reduction in weight and 
greater dimensional compactness. 


“The attachment of such necessary 
adjuncts to piping as anchor bases, 
supports, guides, etc. is also expedited 
and simplified by welding. As in the 
catalyst piping, mitre joint welding 
provides a means of curving the 
pipe if limitations of space, design 
or availability of fittings prevent the 
insertion of a normal pipe bend or 
welding elbow.” 
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MODERN SOLVENT REFINING 
OF LUBRICATING OILS 


Article 3—Solvent Dewaxing Processes 


By V. A. KALICHEVSKY 


Consulting Chemical Engineer, Magnolia Petroleum Co., Beaumont 


Improved technology has made possible the separation of all types 


of waxes from oils through the use of selected solvents. 


In the benzol- 


ketone process, toluol, because of its special advantages, is being substi- 


tuted for at least a portion of the benzol, as used with methyl-ethyl-ketone 


in the composite blend. A method is given for calculating the desirable 


solvent-to-oil ratio on the basis of simple laboratory tests. 


Operating tech- 


niques of MEK dewaxing are discussed. Propane dewaxing is shown to be 


particularly applicable to residual stocks. 


Chlorinated solvents present dis- 


tinct differences from other dewaxing solvents due to their high specific 


gravity. 


ARAFFIN wax may be separated 

from the oil by filter pressing. 
The temperature at which this oper- 
ation is done corresponds very close- 
ly to the pour point of the oil which 
emerges from the presses provided 
no diluents are employed. However, 
with heavy distillates this operation 
becomes impractical because of the 
high viscosity of the oil at the low 
pressing temperatures, and some low 
viscosity solvent must be added to 
speed up the process. 

Wax is soluble, at least to some 
extent, in such diluents and the total 
quantity of wax left in the oil pressed 
without diluents is usually less than 
that found when diluents are used. 
This can be overcome only by employ- 
ing lower dewaxing temperatures 
than those required in pressing the 
undiluted oils. The differential be- 
tween the pour point and filtering 
temperatures depends on the proper- 
ties of the solvent selected for reduc- 
ing the viscosity of the oil. For many 
years petroleum naphtha was, and 
still is, frequently used in commercial 
plants. However, the high tempera- 
ture differentials encountered in 
naphtha dewaxing resulted in the de- 
velopment of modern dewaxing pro- 
cesses where other solvents are em- 
ployed. Certain solvents may show 
even negative dewaxing differen- 
tials3) but they are as yet of no 
ractical importance. 


While paraffin wax can be sepa- 
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rated from the oil by filter pressing, 
the microcrystalline waxes form a 
cake which is almost impermeable 
to the oil and the operation becomes 
impractical unless special solvents 
are used. However, these waxes can 
be separated by centrifuging the 
chilled oil in naphtha solution, an 
operation which is not applicable to 
paraffin wax because it cannot be 
discharged from the conventional 
centrifuges not equipped with scrap- 
ers. 

With the recent advances in pe- 
troleum technology all types of waxes 
can be separated from the oil either 
by filtering or centrifuging, provided 
proper solvents and equipment are 
employed. The best known dewaxing 
processes using filters are the ben- 
zol-ketone and the propane processes 
while those using centrifuges include 
the Bari-Sol process and its various 
ramifications. 


Benzol-Ketone Dewaxing Process 


In this process the oil, which may 
be either a residual or a distillate 
stock, is diluted with the solvent, 
chilled and filtered. Continuous vac- 
uum filters are normally used al- 
though in some of the earlier install- 
ations pressure filters were employed. 

The solvent is of a composite type. 
Originally benzol and acetone con- 
stituted its two components, but late- 
ly toluene is often substituted for a 
portion of the benzol while methyl- 








ethyl-ketone has practically replaced 
the acetone. These solvents are of 
two distinct types, i.e., aromatic solv- 
ents (benzol and toluene) and oxy- 
genated solvents (acetone and meth- 
yl-ethyl-ketone). They are sometimes 
referred to as “solvents” and “anti- 
solvents” respectively. 

Benzol and toluol are _ excellent 
solvents for the oil but they are also 
good solvents for the wax. For this 
reason if no anti-solvent were em- 
ployed, the dewaxing temperature dif- 
ferentials would be high. Furthermore 
the’ wax cake deposited from these 
solvents consists of fine, closely 
packed crystals which are almost im- 
permeable to the liquid phase, mak- 
ing the wax-oil slurry unfilterable. 
Benzol is less desirable than toluol 
because of its high melting point. 
For this reason it precipitates out 
with the wax if low chilling tem- 
peratures are used. Toluol has a fur- 
ther advantage in that at equal con- 
centrations in mixtures with “anti- 
solvents” it is capable of holding the 
oil in solution better than benzol. The 
main reason why it has not com- 
pletely replaced benzol in commercial 
practice is its somewhat higher cost. 

Acetone and methyl-ethyl-ketone 
(MEK) are called ‘“anti-solvents” be- 
cause they do not readily mix with 
the oil. However, wax crystallizes 
very well from their solutions on 
chilling, and is easily filtered and 
washed free of the occluded oil by 
applying more solvent. Acetone has 
greater “anti-solvent” properties than 
methyl-ethyl-ketone and smaller 
quantities of it are required to se- 
cure desired results when it is blend- 
ed with benzol or toluol. However, its 
boiling point is 133° F. as compared 
to 175° F. for methyl-ethyl-ketone, 
which results in somewhat higher 
solvent losses by evaporation. Like- 
wise the methyl-ethyl-ketone is cap- 
able of holding the oil in solution 
better than acetone in oil-wax mix- 
tures having similar filterabilities. 

The above shows that the most de- 
sirable solvent mixture is that of to- 
luol and methyl-ethyl-ketone. Benzol 
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is used mainly for economical rea- 
sons while acetone is now seldom it 
ever employed except in small quan- 


tities present in commercial MEK. 
The composition of the benzol-toluol- 
MEK mixture is normally adjusted to 
contain the maximum percentage of 
MEK in order to insure the best poss- 
ible structure of the wax cake. How- 
ever, concentration of MEK should 
be below that at which the oil might 
be thrown out of solution at the low- 
est temperatures encountered in plant 
operations. The optimum combinations 
of solvents are determined in the 
laboratory. (14) 


The total solvent-to-oil ratio is ad- 
justed so as to obtain the maximum 
possible output of the dewaxed oil. 
If viscosity of the solution is high 
the output is low on account of slow 
filter rates. If viscosity is very low 
because of the presence of excessive 
quantities of solvent, the output is 
also low as the quantity of oil per 
unit volume of liquid passed through 
the filters is reduced below the op- 
timum that must be maintained for 
securing improved production. This 
shows that the most satisfactory re- 
sults are obtained by proper adjust- 
ment of the solvent-to-oil ratios. 


The method of calculating the de- 
sirable solvent-to-oil ratio on the 
basis of simple laboratory tests has 
been developed by Reeves.(15) He 
found that viscosities of commer- 
cially encountered solvent-to-oil mix- 
tures containing from 50 to 100% 
solvent at a constant temperature 
which corresponds in this instance 
to the temperature of filtration, is 
represented by a straight line on a 


tages of solvent in the mixtures (F) 
are plotted as ordinates. Algebrai- 
cally this is represented by the for- 
mula: 

p = AF® 


where A and B are constants. 


It may be noted that only two 
points are necessary for establishing 
the line and that one of these points 
might be viscosity of the solvent it- 
self, which reduces the experimental 
work to the determination of one sect 
of data. 

Optimum dilution (F,) is then 
found from the relationship derived 
by application of calculus: 


B 

P= 

si i-s 
The iatter equation may be trans- 
formed into the one where the con- 
stant B is expressed in terms of the 
fraction by volume of the undewaxed 
oil in the solvent mixture charged to 
the filters (S), and the fraction of 
wax in the solvent free oil charge 

(V). 
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The above shows that for securing 
best results on each individual stock 
both the composition of the solvent 
mixture and the total solvent-to-oil 
ratio must be adjusted for each in- 
dividual charging stock. This is 
difficult, if not impossible in commer- 
cial plant operations. For this rea- 
son the best commercial procedure 
consists of establishing the maximum 












































































































logarithmic paper where absolute permissible methyl-ethyl-ketone con- 
viscosities (x) and volume percen- tent of the solvent mixture that can 
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Flow diagram of the MEK process as employed in the Pennzoil lube oil refinery 


at Oil City, Pa. (original drawing courtesy Arthur G. McKee & Co.) 
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be tolerated in dewaxing any stock 
that the refinery may process wher 
employing the respective optimum 
solvent-to-oil ratios. 

In other words, the solvent-to-oi! 
ratio is primarily determined by th 
viscosity desired for filtration o1 
centrifuging, while the compositior 
of the solvent itself—ratio of methyl- 
ethyl-ketone to benzol-toluol is con- 
trolled by (1) the structure of the 
wax removed and (2) the amount of 
the ketone which can be tolerated 
without dissolving enough oil to pre- 
cipitate a significant amount with 
the wax. 

The dewaxing temperature differen- 
tial, ie., the spread between the de- 
waxing temperature and the pour 
point of the oil, varies with the pour 
point of the oil, composition of the 
solvent mixture, and the type of 
stock processed. The total volume of 
solvent employed has a somewhat 
minor effect because over the nor- 
mally encountered solvent-to-oil ra- 
tios the decrease in solubility of wax 
per unit volume of the solvent-oil 
mixture, which is due to its increased 
solvent content, is almost counter- 
balanced by the corresponding in- 
crease in the total volume of the 
mixture. For this reason the quan- 
tity of wax dissolved in the filtrate 
remains for all practical purposes 
constant. 

The temperature differential in- 
creases with the decrease in the pour 
point of the oil. This shows that 
the solubility of wax in the oil-sol- 
vent mixture falls off less rapidly 
with the lowering of the temperature 
than the effect which the additional 
trace of wax left in the dewaxed oil 
may have on its pour point. This 
temperature differential may be 10° 
F. or even 5° F. for non-refined oils 
and about 20° F. for refined oils with- 
in the usual pour point ranges. 


The method of preparing the sol- 
vent-oil mixture, the rate of chilling 
and the way the solvent is applied 
to the oil ‘are all of importance al- 
though the effect of these variables 
on the ultimate result is considerably 
less pronounced than in convention- 
al naphtha dewaxing. 


The solvent-oil mixture is heated 
to a temperature which may be in 
some instances 50-60° F. higher than 
that necessary to effect complete dis- 
solution of wax. This is done in or- 
der to insure that no possible aggre- 
gates of wax molecules may be pres- 
ent in the solution which could af- 
fect the structure of the wax crystals 
that are formed on subsequent chill- 
ing. 

The rate of chilling may be as 
high as 25° F. or 35° F. per hour as 
compared to 1-2° F. per hour when 
naphtha is employed. However, still 
higher chilling rates may have an 
unfavorable effect on the filterability 
of the wax cake. 

The method of applying solvent to 
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the oil is of importance. Two ex- 
tremes are possible, namely all the 
solvent, except that required for 
washing filters, may be mixed with 
the oil before chilling or the oil may 
be chilled to the dewaxing tempera- 
ture in the absence of solvent and 
then diluted with the solvent just 
before it is passed to the filters. The 
second method is best for securing 
the lowest possible oil content of the 
wax cake and increasing the oil re- 
covery.(16) However, the filter rates 
are unfavorably affected because wax 
crystallizes in the most desirable 
form in the presence of MEK. 

The so-called double-dilution meth- 
od of applying the solvent is a com- 
promise between the two extremes. 
The oil is mixed with only a portion 
of the solvent and chilled before the 
remaining solvent is added. As 
might be expected from the previous 
discussion, the filtering rates are 
somewhat lower while the oil content 
of the wax cake is higher than those 
observed when all of the solvent is 
mixed with the oil before chilling. 


In studying the double dilution 
method Reeves and Pattillo(17) found 
that the advantages of the two ex- 
treme operating methods may be 
combined by varying the composition 
of solvent used for primary and sec- 
ondary dilution. This is done by em- 
ploying all of the methyl-ethyl-ketone 
in the primary solvent and the 
amount of benzene and toluene that 
is absolutely necessary to effect com- 
plete dissolution of the oil while the 
remaining benzene or toluene is used 
for secondary dilution. Unfortunate- 
ly, existing plant design and operat- 
ing difficulties prevent this method 
from being adopted commercially. 

Filters used in the benzol-ketone 
process are of the continuous vacuum 
type. They are cylinders separated 
into compartments having their 
apexes at the cylinder radius. Some 
of the compartments are immersed 
in the solvent-oil-wax slurry. At 
this point vacuum is applied from 
inside to build the cake of desired 
thickness. When the cake emerges 
from the slurry, a chilled solvent is 
sprayed on it in order to displace 
as much as possible of the solvent-oil 
Solution occluded between the wax 
crystals. Vacuum is then discon- 
tinued and the cake is separated 
from the canvas by scrapers, before 
beginning the next cycle. All opera- 
tions are automatic. In the past, 
pressure filters were occasionally em- 
ployed but their use has been prac- 
tically discontinued. 


A number of problems arise in the 
operation of filters. Filter rates are 
highest when the thickness of the 
wax cake is smallest. However, if 
this thickness is less than a certain 
minimum the scrapers may not be 
able to remove the cake because of 
the slight space existing between 
the blades and the canvas. There- 
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fore the thickness of the cake should 
be maintained at the level at which 
it can be just removed from the can- 
vas. 

Increase in filter capacity can be 
obtained by certain adjustments of 
the equipment and by changes in op- 
erating technique. Adjustments of 
the equipment may consist in vary- 
ing the number of sections of the 
filter which are submerged in the 
solvent-oil-wax slurry and in chang- 
ing the speed of filter rotation as- 
suming that the scrapers are set as 
close as possible to the canvas with- 
out causing unnecessary wear and 
tear. The change in the number of 
submerged sections is a relatively 
complicated procedure and cannot be 
considered as one of the variables 
which the operator can alter at will. 
It is usually adjusted by the filter 
manufacturer so as to provide suffi- 
cient time for completing the filter 
cycle by properly proportioning the 
cake washing and cake removing 
operations. However, the rate of 
filter rotation can be adjusted with 
relative ease. In treating various 
stocks the rate is determined at 
which the wax is deposited on the 
canvas so that the minimum per- 
missible thickness of the cake is 
maintained at all times. 


Because of the constant immersion 
of filters it is not always possible to 
secure the desired wax cake thick- 
ness within the rotational filter speed 
limits. For these reasons in dewax- 
ing certain stocks either too much or 
too little of the wax may be de- 
posited. Recirculation of filtrate or 
wax may then be resorted to so as 


to maintain the wax content of the 
oil-solvent-wax slurry at the desired 
level. 

Reeves(18) has demonstrated, how- 
ever, that such recirculation does not 
generally increase the filter output 
and should not be used indiscrimi- 
nately. Washing of canvas on the 
filters is done occasionally by apply- 
ing preferably a warm solvent. The 
time between washings depends to a 
great extent on the type of stock 
processed and should be adjusted 
accordingly. 

The above discussion shows the 
existence of a very large number of 
variables in solvent dewaxing opera- 
tions. In analyzing commercial op- 
erations considerable caution must 
be exercised in isolating them be- 
cause otherwise undue weight may 
be assigned to a variable which may 
be of very little practical importance. 
This is apt to occur when more than 
one variable is changed at the same 
time though this cannot always be 
avoided because of inherent equip- 
ment limitations. 


Propane Dewaxing Process 


This process involves propane as a 
solvent for reducing viscosity of the 
oil and to improve the crystal struc- 
ture of wax. Solubility of paraffin 
wax increases with the decrease in 
the molecular weight of the hydro- 
carbon and on this basis the heavy 
hydrocarbons or high boiling point 
naphthas are preferable to propane. 
However, the quantity of propane 
needed to reduce viscosity of the oil 
to the desired level is less than that 
of the heavier hydrocarbons, and for 
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Cross sectional diagram of the Conkey solvent dewaxing filter used in the MEK 
process (original drawing courtesy the Lummus Co.) 
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equal volumes of such solvents used 
for diluting the charge stock, vis- 
cosities of propane solutions are con- 
sequently considerably lower. The 
wax crystals obtained from propane 
solutions have better filtering charac- 
teristics than those separating from 
naphtha. This may be ascribed to 
the inherent properties of propane it- 
self and might be explained both by 
its higher solvent power towards 
paraffin wax and the lower viscosity 
of solutions. The effect of these two 
factors on the velocity of growth of 
wax crystals is well known.(19) 

Propane boils at —48° F. and must 
be liquefied by applying pressure 
when employed as a dewaxing sol- 
vent. This necessitates installation 
of powerful compressors and the use 
of pressure equipment. However, a 
number of advantages are derived 
from these very same disadvantages. 
Propane can easily be separated from 
the oil or wax because of its high 
volatility, and the mixture of pro- 
pane and oil may be chilled merely 
by evaporating a portion of propane 
thus eliminating the necessity of em- 
ploying auxiliary refrigeration equip- 
ment and exchangers which always 
involve losses in the expensive Btu.’s 
of “cold’’. 


The propane process is particular- 
ly applicable to residual stocks al- 
though it is claimed that satisfactory 
results are obtained with the distil- 
late oils containing paraffin wax. The 
oil charge is blended with about three 
volumes of liquid propane at about 
180° F. under pressure in order to 
completely dissolve all the wax, for 
reasons already explained under the 
benzol-ketone process. The use of 
smaller volumes of propane, particu- 
larly below 2.0 or 1.5 volumes per 
volume of oil, is not recommended 
on account of possible gel formation 
and unsatisfactory structure of sep- 
arated wax crystals. This is in ac- 
cord with the previous assumptions 
that the action of propane is in line 
with that which might be expected 
from its position in the hydrocarbon 
series and might be explained on the 
basis of its viscosity and solubility 
characteristics. 


The oil-propane mixture is chilled 
to approximately 70° F. by passing 
it through exchangers countercur- 
rently to the cold oil solution leav- 
ing the filters. Further reduction in 
temperature is effected by direct 
evaporation of a portion of propane 
from the solution by reduction of 
pressure. This is done in special 
chillers operated on the continuous 
batch principle. Slight agitation of 
the mixture is desirable but excessive 
stirring is harmful because of the 
possibility of breaking the wax crys- 
tals. The rate of chilling is much 
faster than that which must be main- 
tained with naphtha and is similar 
to that used in other solvent dewax- 
ing processes. 
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The chilled propane-oil-wax slurry 
is fed to vacuum filters of a design 
similar to the one described in con- 
nection with the benzol-ketone proc- 
ess. Pressure filters are gradually 
being abandoned. 


The use of the dewaxing assistants, 
which are also referred to as wax 
modifiers or crystallization regu- 
lators, is sometimes recommended in 
connection with the solvent dewax* 
ing processes, particularly with pro- 
pane. These dewaxing assistants 
are used in very small quantities, 
usually less than 0.2% based on the 
above oil charge. They are repre- 
sented by some of the pour point de- 
pressants like Santopour or Para- 
flow or substances like microcrystal- 
line wax, asphaltic constituents and 
a number of others. 


From the above discussion it may 
be seen that most of the operating 
variables which were fully described 
in connection with the benzol-ketone 
process exist in propane dewaxing 
with the exception that a single sol- 
vent and not a mixture of solvents is 
employed. For this reason their 
further analysis is omitted. 


Chlorinated Solvent Dewaxing 
(Bari-Sol Process) 


Chlorinated solvents present cer- 
tain distinct differences from the 
previously described dewaxing sol- 
vents which are due mainly to their 
high specific gravity. This differ- 
ence in gravity permits an easy sep- 
aration of the wax and oil layers by 
centrifuging. 


The solvents used may be a single 
solvent as represented by trichloro- 
ethylene, or “tri’, or a mixture of 
solvents, like ethylene dichloride and 
benzol. Trichloroethylene has better 
miscibility characteristics towards 
the oil than ethylene dichloride which 
must be blended with benzol in order 
to prevent separation of the oil at the 
dewaxing temperatures. The phe- 
nomena involved were mentioned in 
connection with the benzol-acetone 
process. 


When trichloroethylene is em- 
ployed about 2/3 to 1% volumes of 
solvent are used per one volume of 
oil. Mixing is done in a column at 
about 100-120° F. The chilling rate 
is 10-15° F. per hour although in 
some instances it is lowered to about 
8° F. per hour. This chilling rate is 
not necessarily uniform and may be 
higher after temperatures below 32° 
F. are reached and the crystals are 
formed than before. This is in ac- 
cordance with similar experiences in 
naphtha dewaxing where the rate of 
chilling may be high before crystals 
begin to form and after they are well 
defined but slow while their separa- 
tion is taking place. 


Addition of benzol to ethylene di- 
chloride is controlled by the same 


considerations as those mentioned in 
connection with the benzol or toluol 
and methyl-ethyl-ketone blends. The 
usual refinery mixture contains 22°, 
vol. benzol and 78% vol. ethylene di- 
chloride subject to the above limita- 
tions. About three volumes of this 
mixed solvent is used per one vol- 
ume of oil. Blending is done in agi- 
tators at about 110° F. However, 
the use of various equipment for se- 
curing uniform mixtures of oil and 
solvent at such temperatures is con- 
trolled by practical considerations 
and convenience and not by their ef- 
fect on the structure of wax crystals 
which have not yet begun to form. 


The dewaxing temperature differ- 
ential for the above solvents may be 
10-20° F. or higher, subject to the 
limitations described in connection 
with other solvents. The chilled solu- 
tion is discharged to centrifuges 
where the wax and oil phases are 
separated. While in naphtha cen- 
tifuging the wax layer separates at 
the periphery of the machine, it ap- 
pears as the inner layer when the 
chlorinated solvents are employed be- 
cause of the difference in gravity 
between the two oil solvents. This 
difference in gravity is also of such 
magnitude that the centrifuges can 
be operated at a relatively low speed 
of 8000-9000 RPM. instead of 15,000- 
17,000 RPM. when naphtha is em- 
ployed. 

The wax layer discharged from the 
centrifuges contains certain quanti- 
ties of oil, as is common to other de- 
waxing processes. The oil is sep- 
arated from the wax phase by dilut- 
ing it with additional quantities of 
solvent and recentrifuging at some- 
what !ower temperatures. The result- 
ing oil-free wax is recovered while 
solvent containing the extracted oil 
is employed for diluting the fresh 
batch of the charge stock. A sim- 
ilar method for producing wax free 
of oil has been developed also in con- 
nection with the benzol-acetone proc- 
ess where slack wax is sometimes 
reprocessed on a separate series of 
filters. 


The chlorinated solvents are re- 
moved from the oil by distillation. 
Trichloroethylene is distilled off in 
the presence of steam at a tempera- 
ture not exceeding 265° F. in order to 
avoid corrosion of equipment. A 
maximum temperature of 290° F. is 
usually specified for ethylene dichlo- 
ride. 
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First Use of Centrifugal Compressors 


For Dewaxing Plant Refrigeration 


HE 4600 b/d (nominal capacity) 

Benzol Methyl-Ethyl-Ketone de- 
waxing unit of Humble Oil & Refin- 
ing Co, at its Baytown refinery, is 
the first solvent dewaxing plant in 
the country to install centrifugal 
compressors. Propane is used for 
the refrigerant. 

The few MEK unit, shown in Fig. 
1, virtually doubled the refinery’s 
output of premium motor oil. Yet 
Baytown’s total motor oil produc- 
tion remained subtantially constant. 
because the entire gain of high quali- 
ty oil was at the expense of the out- 
put of intermediate quality oils. 

Two centrifugal compressors, one 
a standby, furnish the 765 tons per 
day (equivalent of melting ice) of 
refrigeration required to operate the 
plant. They are driven by steam tur- 
bines. Each is a 1900 brake-Hp. unit, 
runs at 9200 rpm, and is the fastest- 
moving rotating equipment in the re- 
finery. The single compressor shown 
in Fig. 2 handles 1400 Ibs. of pro- 
pane per minute, picking it up at 25 
psia. for compression to 200 psia. 
and discharging to the chiller coils 
through which the _ solvent-waxy 
oil mixture passes. 


Several advantages are found in 
using centrifugal rather than r- 
ciprocating compressors in this ap- 
plication. The first is size. A favor- 
ite plant simile is that one centrifu- 
gal is equal to a whole shed full of 
the other type. It is estimated that 
eight 250 Hp. reciprocating compres- 
sors would be necessary to replace 
one of the centrifugals at the new 
plant, any one requiring consider- 
ably more space than the centrifugal 
and its accessories. While not as 
much standby compressor capacity 
would be required if reciprocators 
were used, the initial capital invest- 
ment, space requirements, low main- 
tenance cost and reduced operator 
attention tipped the scales in favor 
of the centrifugals in the Humble 
installation. 


in basic design Humble’s installa- 
tion is no different from other ben- 
zo|-MEK plants over the country. The 
first step is mixing the oil with a 
controlled amount of solvent, pri- 
marily to dilute the oil and prevent 
the mixture from freezing solid when 
chilled; but, equally important, to 
preferentially dissolve oil rather than 
wax at the temperature selected for 
dewaxing, This requires adjusting 
Soivent composition—ratio of ben- 
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zol and toluol mixture to MEK— 
to optimum values for the particu- 
lar feed stocks being processed. Like- 
wise, the ratio of solvent-to-oil must 
be such that the minimum amount 
of wax will be dissolved in the fin- 
ished oil while, at the same time, the 
wax will contain a minimum amount 
of oil when separated during filtra- 
tion. 

Thus careful laboratory and pilot 
plant evaluation of a stock ahead of 
commercial processing is necessary. 
Accurate control of temperatures, 
mixing conditions, flow rates and the 
like are vital in the plant. For the 
former purpose, Baytown has in- 
stalled a small experimental unit 
which duplicates operating cohdi- 
tions of the full-scale equipment. Lab- 
oratory investigations evaluate new 
crudes as possible sources of lube 
stocks, develop new or modified 
processing conditions to improve 


yields and oil quality, and make data 
available for cost studies of process- 
ing operations. 

To assure close control of operat- 
ing variables in the full scale unit, 
the plant is run by remote control 
instruments from a central control 
room. A minimum of operator at- 
tention is required and only five 
men on each shift are required 
to keep the plant running smoothly. 


High Dewaxing Temperature 


The usual dewaxing temperature 
at the new MEK plant is —T7° F. 
Ey comparison, at an adjacent pro- 
pane dewaxing unit the normal de- 
waxing temperature is in the neigh- 
borhood of —44° F. The dewaxed oil 
from the MEK plant has a lower pour 
test than that from the propane unii, 
however, despite the higher dewax- 
ing temperature. Since refrigeration 
generally is expensive, savings are 


Fig. 1—Humble’s 4600 b/d MEK dewaxing plant glistens in a new coat of paint. 
At far left is a double-coil heater, which evaporates solvent from dewaxed 
oil and wax; the horizontal tank contains plant “slops”; in center background 


are solvent stripper towers. 


Tanks at right hold oil, wax and solvent. The 


gas-holder under the pipe-rack contains inert gas for blanketing the equipment 













































Centrifugal Compressors 





Fig. 2—The first centrifugal compressor 
installed in a lube dewaxing plant. 
This unimpressive-looking 1935 Hp. 
unit runs at 9200 rpm, compresses 
1400 Ibs. of propane per minute from 
25 psia. to 200 psia.; provides 765 
tons of refrigeration per day 


thus 
costs. 

On the other hand, MEK dewaxing 
requires an elaborate system of 
scraped-surface chillers and _ ex- 
changers to chill the oil-solvent mix- 
ture by indirect refrigeration. In the 
propane process, the solvent propanc 
itself is evaporated to provide re- 
frigeration and the equipment to ac- 
complish this is simpler. 

The wax recovered by distillation 
from the solvent in the MEK proc- 
ess is slack wax; that is, it contains 
a certain amount of oil which must 
be removed before it is salable in 
the various commercial grades. Tris 
is accomplished elsewhere in the re- 
finery. 

Likewise, dewaxed oil from the 
MEK unit is far from finished. In 
fact, dewaxing may be about the 
first step after the lube oil fraction 
has been distilled from the crude oii. 
The dewaxed oil still must be con- 
ventionally or solvent refined to 
achieve other desired qualities, such 
as carbon residue and viscosity in- 
dex, before it is ready for blending 
with other components and sale to 
the consumer. Some refiners, how- 
ever, dewax as the last step prior 
to blending and compounding. 

Refrigerating the feed stock in 
double-pipe coils interposed another 
operating problem, that of prevent- 
ing the depositing of wax inside the 
pipes and eventually plugging them. 

The wax cannot be prevented from 


achieved in direct operating 


depositing on the pipes, so a set of 


rotating knives or scrapers of im- 
proved design on a rotating shaft 
is installed inside each ‘pipe to re- 
move the wax coating as rapidly as 
it forms. The coils are contained 
in an insulated box to reduce refrig- 
eration requirements. Glass-covered 
peep-holes are provided in the box 
at the end of each shaft opposite 
the driven end, as shown in Fig. 3, 
permitting the operator to inspect 





the end of each pass of piping. If 
the shaft is revolving, the knives 
are working properly. 

From the chillers the cold, waxy 
oil passes to continuous vacuum fil- 
ters. Here the wax is deposited on a 
canvas-like filter cloth around the 
slowly-revolving drum, “The drum is 
divided into 18 sections, one group 
of which are immersed in the waxy 
oil, the next being washed with fresh 
solvent to remove most of the oil 
remaining in the wax, and the third 
being relieved of its waxy coat by 
scrapers, whence the cycle is repeat- 
ed. One of these units will filter 
far more oil in a day than the old 
leaf type which used to be the stand- 
ard dewaxing plant filtration equip 
ment. 

The chilled oil, now wax-free, gives 
up most of its refrigeration to in- 
coming feedstock. It then is heat- 
ed and the solvent stripped and con- 
densed for return to process. The 
oil now is ready for further refining. 
The wax removed from the filters is 
similarly freed of solvent and then 
pumped as a liquid to storage for 
further processing. 


Fig. 3—Modern version of the look- 
box. The operator really is inspect- 
ing the scraping mechanism in this 
double-pipe chiller, which cools the oil- 
solvent mixture to —7°F before the 
dewaxing operation 
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Propane Recovery in Gasoline Plants 


By ALAN S. GLENDENING and CHARLES F. SANDERSON 


Sanderson-Glendening, Consulting Engineers, Houston 


Article 2 


In this article, the second of a series dealing with the design of various 
portions of natural gasoline and cycling plant facilities, the authors apply 
the methods developed in the first article (Petroleum Processing, Jan., 
1949, pg. 27) and present an example of the design of a de-ethanizer. 

The primary aim of this series is to develop for the reader rapid de- 
sign methods which will give sufficient accuracy for basic design assump- 
tions, estimating purposes, and economic studies, particularly where several 


approaches may be under consideration. 


Emphasis is placed on methods 


employing algebraic formulations, rather than graphical solutions and 
highly accurate but generally detailed and time-consuming calculating pro- 


cedures. 


The liquid and vapor of Table 1 
is to be fed to a rich oil de-ethanizer. 
The two phases are in equilibrium for 
the purposes of simplicity in this ex- 
ample. In practice, however, the va- 
por portions of the feed could be de- 
rived from several different sources 
and as a consequence may not be in 
equilibrium with the liquid portion. 

The unit is to operate at 200 psig. 
Lean oil enters the absorption sec- 
tion at 90° F, and warms to 110° F. 
at point “b.’”’ Feed enters at 200° F. 
and a reheater at the base of the 
column keeps the stripping section 
temperature practically constant at 
this value. Otherwise it is assumed 
to have no appreciable effect on the 
separation and the small amount of 
vapors it evolves constitute a small 
additional safety factor for the strip- 
ping section. Recovery of propane in 
the feed is to be 85 mol-% and ethane 
inclusion in the bottoms is allowed to 
equal 3 mol-% of propane in the bot- 
toms. Steam stripping is to be em- 
ployed, but practically all the steam 
will be condensed and the vapors 
cooled to 90° F. prior to entering the 
absorption section. The tower will be 
assumed to have ten theoretical ab- 
Sorption plates and ten theoretical 
Stripping plates. The Massachusetts 
Institute of Technology equilibrium 
curves will be used: 

For propane: 

1y—0.85 (73.5-+-63.9) —116.8 
For ethane: 

1,,—0.03 (116.8) —3.5 
(Editor’s Note: The nomenclature 
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used in design calculations and 
graphical solutions in this article is 
given on pg. 160.) 


Ethane Propane 


Be secekn 116.8 
FS 73.5 
 Seerret 67.8 63.9 


All the above values are obtained 
from statement of the problem. The 
values of EH, and E, are determined 
as shown in Table 2. It is necessary 
to assume a value to start, and in 
this case the EZ, for propane is- as- 
sumed to be 0.90. The value of A for 
propane is obtained either from 
Equation 4 or from the absorption 
factor charts previously mentioned, 


proportionality of the K’s evaluated 
at the conditions at the top of the 
stripping section. The value of 0.440 
for the H#, of propane is substituted 
into Equation 15 to give a second ap- 
proximation of 0.868 for the H, of 
propane. The entire procedure is re- 
peated and a value of EH, is obtained 
for propane. Since this value differs 
only slightly from the first trial val- 
ue, we will use the EZ, and £, for 
ethane and propane from this trial 
as the basis for further calculations. 


In Table 3 the values for 1, and 
ly are calculated for all components. 
In this table, as in the trial-and-er- 
ror calculations of Table 2, the K,’s 
are evaluated at the bottom of the 
absorption section (200 psig. and 
110° F) and the K,’s are evalu- 
ated at the top of the stripping sec- 
tin (200 psig. and 200° F). Values of 
S for the non-key components are re- 
lated to those of the key components 
already established by a direct pro- 
portionality of the K,’s. 

Similarly, the values of the A’s for 
the non-key components are related 
to those of the key components by 





TABLE 1—Feed Composition, Mols/Hr 








using ten theoretical plates as stated Component wg — 
in the problem. A for ethane is ob- ee 8 17.4 161.0 
tained by an inverse proportionality Ethane ...........-. 30.0 67.8 
of the K’s evaluated at the conditions tn laa Ly > 
e . i-Butane .......... 27.0 13.3 
at the base of the absorption section. = Butane Sieritekeaau 58.4 23.9 
A oe I m 
The E, for ethane is then computed n-Pentane 30.2 5.6 
by using Equation 15, and the corres- Hexanes-plus  ....... 31.6 1.4 
ponding S obtained from Equation 5 290.7 341.8 
or the absorption factor charts. The Lean Oil ...... 490.0 neg 
S for propane is obtained by a direct 780.7 341.8 
TABLE 2—Trial-and-Error Calculations, Key Components 
Trial 
No. Component E, s kK, E, A EK, 
F = = = oe 
1 Ethane 0.957 = 1.143~ 5.2 0.354 -—_—_—— 0.354~, 2.8 
Propane 0.440 -————. 0.440” 2.0 0.900 —+ 0.9807 1.01 
"has - 
— eee ea 
2 Ethane O.95D -1.134-~ 5.2 | 0.334-—————- 0.334 ~ 2.8 
Propane 0.436 0.436 2.0 \-0.868 ~0.924- 1.01 
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Operating Line with 
Slope -= 0.439 


X’ = 0.560 
Y’ = 0.267 


























Equilibrium Curve 


























Y, = 0.0375 
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Slope of Equilibrium Curve 
at Origin = 0.512 
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Fig. 5—Propane absorption curve 


an inverse proportionality of the K,’s. 
Once the 8’s and A’s have been found 
the E,’s and E,’s are found from the 
equations given or from the absorp- 
tion factor chart, using M and N equal 
to ten theoretical trays. The quanti- 
ties in Equations 13 and 15 are evalu- 
ated, and the values of 1, and 1,, found 
for each component. 


The components may be totaled at 
various important points in the col- 


umn: 
Sv,=21,4+20,—Zly 


— 290.7+341.8—339.2—293.3 


20,= Zi. —Zly 
=575.7—339.2—236.5 
lV,=—ZV,+20v; 
— 236.5+-341.8—578.3 
21,—Zv,—Z, 
—578.3—293.3—285.0 


Determine lean oil to the absorp- 
tion section: 


At base of absorption section 
L,+2l, 
K,2v, 





K-V 


A for propane is 0.924 (from trial- 
and-error calculations), therefore: 
L,= (AK,=v,) —=l, 
— (0.924) (1.01) (578.3) — (285.0) 
—254 mols/hr. 
Determine stripping vapor to the 
stripping section: 
At base of stripping section 
K-V- K,(2v.+V;) | 


s— -- 
L L,+L,+21. 





S for propane is 0.436, therefore: 
(L,+L,+21,)8 
o= K, — avec 
(490+-254+-576) 0.436 
ne 2.0 


=-51.5 mols/hr. 





— 236.5 





The L/V ratios throughout the col- 
umn are: 
At top of absorption section: 
254 /293—0.867 
At bottom of absorption section: 
(2544-285) /578—0.933 
At top of stripping section: 
(490+-254+-576) / (236.5-+-51.5) —4.59 
At bottom of stripping section: 
(490+-254+-339) /51.5—21.0 


It is seen that in the absorption 
section the liquid to vapor ratio is 
nearly constant, so little correction 
will result from further refinement 
of the method. However, in the strip- 
ping section the ratio varies very 
markedly from top to bottom of the 
section, so the corrections to be ap- 
plied may be expected to have a cor- 
respondingly large influence on the 
final answer. The method will be il- 
lustrated by revising the equilibrium 
curves and thereby obtaining a cor- 
rected EH, for propane and £, for 
ethane. 

For propane: 

From Equation 16 we have found 
that the slope of the equilibrium line 
at the origin (lean end of the absorp- 
tion section) is K,(2Y’,). The slope 
of the operating line is L,/=v,. Con- 
verting to these stoichiometric units: 

Y',=V,/ZVp 

= (1,—ly+v,) /ZVy 
= (207.0—116.8+-63.9) /578.3 
—0.267 
ZY’,=1 
14 2X’,—1+4-21,/L, 
—1-+4-285/254 
=2.12 ‘ 





TABLE 3—Design Calculations for Algebraic Method 


Component 
Methane 
Ethane . 
Propane 
i-Butane 
n-Butane . 
i-Pentane 
n-Pentane 
Hex 


Totals 


——. 


E, A K, 
0.0667 0.0667 14 
0.334 0.334 2.8 
0.868 0.924 1.01 
1.00 1.867 0.50 
1.00 2.46 0.38 
1 00 ny ate: 
1.00 

1.00 


to 
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1-E,E, l,+E qv, 
0.9333 28.1 


om 
== 


0.681 52.6 
0.622 128.9 
0.754 40.3 
0.795 82.3 
0.891 27.5 
0.906 35.8 
0.978 33.0 
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In equilibrium with Y’,: 
X’=(14-2X’,) Y’,/K,zY", 


(from Equation 16) 
— (0.267) (2.12) /(1.01) (1.0) 
=—0.560 


Slope of equilibrium line at origin: 
K,=Y’ —K,(2v,/=v,) 
=1.01 (293.3/578.3) 
—0.512 


Slope of operating line: 
L,/2V,=254/578.3 
—0.439 


Fig. 5 has been constructed in ac- 
cordance with the above values. Note 
that the equilibrium curve, as ex- 
pected, has very little curvature. The 
operating line is so placed as to al- 
low ten theoretical plates to be 
stepped off. From the figure: 


Y’,—0.0375; or 
v,-—0.0375 (578.3) 
=—21.7 
Therefore, the percent absorbed is: 
E=(v,—1,) /% 
1,—ly-+-v,—, 
L,—ly+v, 
207.0—116.8+4-63.9—21.7 


__ 207.0—116.84-63.9 
—0.860 








This compares well with the value 
for EH, in the original calculations of 
0.868. Therefore, an L, of 254 is suf- 
ficiently close to being correct to be 
used in the following calculations on 
the stripping of ethane. 


From Equation 17 we find that the 
Slope of the equilibrium line at the 
lean end of the stripping section is 
K,/2X",. The slope of the operating 
line is (L,4+L,4+2%1,)/V,. Converting 
to these stoichiometric units gives: 

X" yly/(L.4+-L,+251,) 

3.5/ (490.04-254.0+-575.7 ) 


0.00265 
Xx” 1l./(L,+-L,4+-51,) 
—77.3/(490.0-+-254.0+-575.7 ) 
—0.0585 
>a sa — 


The procedure is to assume a value 
for V, such that the operating line 


obtained by the assumption gives 
the above X”, with ten theoretical 
plates. Assume V, to be 175 mols. 
Then: 
1+-2Y” .—1-+- (Sv./V,) 
1-+-236.5/175 
2.35 


In equilibrium with X”.: 
2° =-K2*,.(1-+-2Y",) /2z’. 
(from Eauation 17) 
— (5.2) (0.0585) (2.35) /(1.0) 
—0.715 


Slope of the operating line: 
(L,4+-L,+21,)/V, 
— (490-+.254-+-576) /175 
—7.54 


156 


Slope of equilibrium line at origin: 
K, K,(L,+L,4+21.) 


SX"y (Ly 4-4-1) 
5.2 (49042544576) 
~~ (49042544339) 
—6.33 








Figure 6 has been constructed in 
accordance with these figures. Since 
ten theoretical plates are used and 
X"y + very closely approximates 
0.00265, the assumption of V, was a 
good one. 


This new and higher value of V, 
will result in a larger stripping fac- 
tor for propane and in turn will re- 
quire a larger propane absorption fac- 
tor and oil circulation. The stripping 
factor for propane at “c” is now 


2.0 (236.5175) 
49012541576 _ 


Then the EH, for propane is 0.624 
(from the absorption factor chart). 


0.624 





Using Equation 15 for propane: 
(73.5+63.9H,) (1—0.624 ) 





116.8— 
1—U.62441, 
or 
E,—0.922 
From this, the A for propane 
equals: 
L,+2l L,+285 
Pa es + 





which gives a new L,—316 mols/hr., 
compared to the 254 originally com- 


puted. 
Now, for ethane: 
3164-285 
E,.—A- —0.372 





(2.8) (578.3) 
requiring by Equation 15 a new £,: 
as (30.0-+-67.8 - 0.372) (1—E,) 
ie 1—0.372E, 

or 
E,—0.960 


This value compares well with the 
previously calculated value of 0.955, 
so the L,—316 is approximately cor- 
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Fig. 6—Ethane stripping curve 
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This pipeline terminal is a sure thing when con- 
servation of petroleum vapors is considered. 
Manifold lines connect three Expansion Roof 
tanks to the twenty-two cone roof tanks to give 
this terminal extra capacity to take care of the 
expansion of vapors due to rises in temperature 
or the displacement of vapors due to pumping in 
operations. 

The manifold lines and tanks form a closed 
system, which holds the vapors under normal 
terminal operation . . . the daytime expansion of 
vapors being offset by pumping out and the night 
filling being offset by shrinking due to lower tem- 
peratures. Vapor pressures alone cause the Expan- 
sion Roofs to rise or descend. 

Venting to the atmosphere and the intake of 
moisture-laden air are prevented ... all standing 
losses and most filling losses are eliminated. 
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rect. V, must be readjusted to main- 
tain the same stripping factor with 
the increased oil circulation. Previ- 
ously the oil to gas ratio at point 
“c” was 








490-254-576 
+ + —3.21 
236.5+-175 
With L, increased to 316, the ratio is 
490+-316+-576 
236.5+-V, 


Solving this gives a V,—194 mols/hr. 

Thus, by a series of successively 
closer approximations which converge 
rapidly, we have arrived at a solu- 
tion of the problem in designing a 
rich oil de-ethanizer. If the 50% plate 
efficiency is used the tower will con- 
tain 20 absorbing and 20 stripping 
plates for a total of 40 plates. De- 
sign of the column with respect to 
the liquid load should include a rea- 
sonable overload and safety factor. A 
figure of 25% is suggested for this 
to assure flexibility in operation and 
to cover the approximations in the 
method of calculation. 

Thus, using a lean oil which would 
run 25 gals. per mol, with a safety 
and overload factor of 25%, the oil 
circulation for this column would be 
(316) (1.25) (25) /60—165 gpm. lean 
oil to the top of the column. The 
stripping steam demand is (194) (18) 
3500 lIbs./hr. at a minimum pres- 
sure of 200 psig. No safety factor is 
applied to the steam as the vapors 
from the reheater will supply this 


needed increment. The main function 
of this reheater is to prevent a serious 
fall-back in the temperature below 
the feed plate. The duty for it is cal- 


. culated to supply the heat of vaporiza- 


tion for the components stripped from 
the rich oil with due allowance being 
made for sensible heat effects if 
they are of sufficient magnitude. 


Condensation of Stripped Vapors 


In the above problem, steam was 
removed from hydrocarbon vapors 
prior to the entry of the latter into 
the absorption section. This is accom- 
plished by passing the hydrocarbon- 
steam mixture through a cooler (see 
Figs. 7 and 8, and related discussion, 
which follow later in this article). 
Some of the hydrocarbons will con- 
dense with the steam and will re- 
turn to the stripping section instead 
of proceeding into the absorption sec- 
tion, an effect that was ignored in 
the preceding calculations. 

Since this hydrocarbon condensa- 
tion is less selective than the corres- 
ponding absorption condensation that 
would have occurred if the condensed 
material had remained as a vapor, 
some recycling of this material will 
occur between the two sections. If 
the temperature spread between the 
two sections is not very great (as in 
the above problem) this effect will 
be practically negligible. However, if 
the stripping section should run very 
hot, a substantial portion of the hy- 
drocarbons to the cooler would be 


liquefied, and the effect would be to 
increase lean oil circulation above 
that required if the effect of the con- 
densation were negligible. 

The effect may be taken into ac- 
count by performing an equilibrium 
condensation calculation on the va- 
pors to the absorption section com- 
puted above. The vapor remaining 
after condensation is then taken to 
the absorption section, and the ab- 
sorbed material added to the con- 
densed hydrocarbons and the liquid 
portion of the feed to give total rich 
oil to the stripping section. This re- 
cycle calculation is continued two or 
three times up and down the tower 
until final results are obtained. 


Various Stripping Media 


Steam—Except for one complicat- 
ing factor, steam is an ideal stripping 
medium. This factor is that it will 
condense internally upon reaching the 
absorption section. The resulting wa- 
ter may be eliminated by means of 
a draw-off tray located in the bottom 
of the absorption section and func- 
tioning in the same manner as one 
used in an absorption oil still. The 
objection to this is that the steam on 
condensing releases its heat of con- 
densation to the absorption section 
and thus increases the temperature 
at the bottom of the section. (The 
disadvantage of such an increase will 
be demonstrated later in this dis- 
cussion.) If there are two towers 
available, the problem may be solved 
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by separating the two sections and 
installing a rich oil pump and a va- 
por cooler as shown in Fig. 7. A more 
economical arrangement is shown in 
Fig. 8, wherein a blank plate is in- 
serted between the two sections. In 
some installations it is possible to 
arrange the pressure drops so that 
the rich oil pump may be eliminated. 

Residue Gas Containing Methane 
and/or Ethane—For a stripping va- 
por containing one or more of the 
lightest components, Equation 5 may 
be written: 


(#,—®y) /(%,—Xy*)—f (8) (5b) 


We have defined the stripping ef- 
ficiency EH, as 


E,=—(2%,—2y) /2- (5c) 


We may combine this with Equation 
5b to give 
E,=(2,—2y) /2, 
=f(S8) - (1—ay*/x,) 


Equation 18 simply states that, when 
the stripping vapor contains some of 
the hydrocarbons being processed, the 
stripping efficiency is reduced by the 
fraction 2,*/x,. In the example just 
worked, it was seen that the stripping 
efficiency for methane was 1.00 and 
for ethane it was 0.955. This means 
the rich oil came into equilibrium 
with the stripping vapor with respect 
to the methane present, and also was 
almost completely in equilibrium with 
respect to the ethane. From this it 
follows that the presence of these 
components in the stripping vapor 
would have insured an equilibrium 
quantity of methane in the bottoms 
and an increased amount of ethane 
also, under the given liquid and vapor 
flow conditions. Therefore it is seen 
that the use of residue gas contain- 
ing methane or ethane is not to be 
recommended as it defeats the basic 
purpose of the rich oil de-ethanizer. 

Propane and/or Butane—At first 
glance, it might appear that a rich 
oil de-ethanizer recovering less than 
100% propane also would lose a con- 
siderable amount of stripping vapor 
if the latter contained propane. Such 
is not the case. The explanation lies 
in the fact that there will be a de- 
crease in the amount of propane 
Stripped, a decrease equaling the 
amount of propane in the stripping 
vapor. Consequently the same amount 
of propane will enter the absorption 
Section as enters when steam is used, 
and the same propane loss will be in- 
curred. The following derivation 
Should clarify this point. The same 
assumptions will be used as in Equa- 
tions 1 through 15. 

If Yy., is the mol fraction of pro- 
pane in the stripping vapor, then 


(18) 








Yous Umu 
Ly* = = 
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%, =1,/L, 


PETROLEUM PROCESSING, February, 1949 


Substituting these 
gives: 


E,=f (8) (1—vy,,L,/1.K.V,) 


in Equation 18 


(18a) 


but for the stripping of propane, f(S) 
approximately equals S, or 


St@) = 2,Y,/h, 


Substituting this in Equation_18a: 
E,=f(8)—vy.:/l. . ... (18b) 


Proceeding by the same method 
that was used in deriving Equations 
13 and 15, and also noting that the 
amount of propane at “c” has been 
increased by Vy.;: 


V,=0U;4+, . (19) 
1.—1,+1, .. (20) 
es 
v.=—E,l. 4m (22) 


Solving Equations 19 through 22 si- 
multaneously for 1,: 


L,+E, (0,401) 








= | (23) 
1—E,E, 
Substituting Equation 18b into 23 
gives: 
L,+E,(Vs;+Ums1) 
i= (23a) 


1—E,f (8) 4+-[E.0y,:/l] 


Solving for I,: 


Lt, 
ee. (24) 
1—E,f (8) 
Since 
ly—l, (1—E,) (25) 


Substituting Equations 18b and 24 
into 25: 


(1,4 #.v,)[1—f(S)] 
x= TU M+ 


26 
1—E,f (8) vn 





Equations 24 and 26 give the 
amount of component (propane) in 
the oil at “c”’ and in the bottoms, 
respectively. They are equivalent to 
Equations 13 and 15, except that the 
latter were derived for a stripping 
vapor containing none of the com- 
ponent. Note that for E,—1 (100% 
absorption in the upper section), 
Equation 26 reduces to 


Lyles t0 un 


or all the component entering the 
tower, including that in the stripping 
vapor, appears in the bottoms. 


Equation 24 is identical to 13, with 
the substitution of f(S) for H,. Equa- 
tion 26 is identical to 15, with the 
same substitution and the addition 
of Vy,, Since Equations 13 and 15 
were derived under assumptions that 
made H,—f(S), it is apparent that 
for a given amount of lean oil and 
stripping vapor, changing to a strip- 
ping medium containing propane 
leaves 1, unchanged and ly merely 
increased by vy,,, the amount of pro- 
pane present in the stripping vapor. 


This effect may be regarded in two 
different ways: 


(a) All the propane in the strip- 
ping vapor is condensed in the strip- 
ping section and the amount of pro- 
pane stripped out of the oil is un- 
changed; or 


(b) All the propane in the strip- 
ping vapor goes through to the ab- 
sorption section, but the amount of 
propane stripped out of the oil is de- 
creased by an amount just equal to 
the amount of propane in the strip- 
ping vapor. 


From either point of view no addi- 
tional propane will be lost overhead 
because of its presence in the strip- 
ping vapor. The same oil and strip- 
ping vapor quantities may be used to 
produce a given separation between 
ethane and propane. 


Actually, the diagram corrections 
will change this situation slightly. 
The effect of using propane stripping 
vapor will be to increase the average 
liquid downflow in the stripping sec- 
tion. This will change the initial slope 
of the equilibrium curve of the ethane 
stripping diagram. In the construc- 
tion of this diagram: ‘ 


(a) X”, (ethane) is unchanged. 
This follows from the fact that the 
1, column of Table 3 is unchanged. 


(b) 1 + ZY”, is unchanged. 
This is because 2=Y”",—>v,/V,=—(2l, 
+2Vy41.—Zly)/V, Where the addition 
of =vy,, is counteracted by a decrease 
in the l, column of Table 3. V, is 
practically unchanged. 


(c) K,/2X"y will decrease because 
TX" yTly/(L.4+-L,;421,) and =ly has 
increased as mentioned above. K,/ 
>X”", is the initial slope of the equi- 
librium curve. Therefore a small in- 
crease in stripping vapor and lean oil 
circulation will be required to over- 
come the increased curvature of the 
equilibrium curve. 


All the above reasoning concerning 
the use of a stripping medium con- 
taining propane, applies equally to 
the use of butane or heavier for the 
same purpose. 


To repeat, the use of propane and/ 
or butane as the stripping medium 
will result in only a small increase 
in the required stripping vapor and 
lean oil. 


It is advantageous that the strip- 
ping vapor will, in effect, condense 
in the stripping section. This action 
releases a considerable amount of 
heat, a fact that may make any re- 
heater unnecessary. Furthermore, un- 
like the case of steam stripping, no 
water removal arrangement will be 
needed. The use of propane and/or 
butane has the great disadvantage, 
however, of producing a big recycle 
stream; the stripping medium must 
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be recycled through the still, gasoline 
condensers, depropanizer and, if bu- 
tane is used, through the debutanizer. 
Since the stripping vapor may exceed 
the production of propane and butane 
it is obvious that their use as a strip- 
ping medium will substantially en- 
large all the equipment mentioned 
above as well as the utilities con- 
nected thereto. 


Stripping with Rich Oil Vapors— 
This may be accomplished by instal- 
ling a large reheater at the base of 
the tower, or by recycling hot rich 
oil vapors produced by passing the 
rich oil bottoms through a furnace. 
Such«vapors, although containing a 
small amount of ethane, will consist 
mainly of propane, butanes, and pen- 
tanes. The discussion of propane and 
butane stripping vapor in the imme- 
diately preceding section applies 
equally to components heavier than 
butane. Consequently, the calculation 
procedure outlined in that section ap- 
plies also to stripping with rich oil 
vapors. 


Tower Operation 


The question arises as to what type 
of temperature distribution is most 
desirable: whether it is best to have 
a smooth semi-continuous gradient 
from top to bottom or whether the 
gradient should be sharply discontin- 
uous at the feed plate with the strip- 
ping section as hot and the absorp- 
tion section as cold as possible. This 
may be settled as follows: 


For any component A—L,/K,=v, 
and S—K,V,/(L,4+L,). Assuming 
that total vapors are constant with- 
in each section and differ by a con- 
stant amount, C, then V,—>v,—C. 
Substituting this in the second ex- 
pression above, solving both expres- 
sions for >v,, and equating: 


L,/K,A—[8(L,4+L,)/K,|]+C 
and solving for L,: 
L,—SL,+-K,C)/[(K,/K,A)—8] (27) 


Similarly, using the same basic 
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equations but this time eliminating 
L, and solving for V,: 


V.=(L,+4,AC)/[ (K,/8) —K,A] (28) 


Over a moderate range of tempera- 
tures the relative volatility of ethane 
to propane remains approximately 
constant. Assuming constant relative 
volatility and a given number of 
plates, values of A and S for ethane 
and propane are fixed by the amount 
of each that appears in the bottoms. 
Thus, for a given system, L,, A, S 
and C are all approximately constant. 
Since K increases with increasing 
temperature, Equation 27 shows that 
for a given bottom section tempera- 
ture, lean oil to the top section may 
be lowered by decreasing the aver- 
age top section temperature. 


Similarly, Equation 28 shows that 
for a given top section temperature, 
stripping vapor may be lowered by 
increasing the average bottom sec- 
tion temperature. From the preceding 
it follows that maximum economy of 


lean oil and stripping vapor will he 
realized by keeping the entire top 
section as cold as possible and the 
entire bottom section as hot as pos- 
sible. 


Controls 


Ideally the rich oil de-ethanizer 
should be automatically controlled 
with respect to propane inclusion in 
the residue gas and ethane inclusion 
in the bottoms. Such control conceiv- 
ably could be accomplished by simul- 
taneous adjustment of the stripping 
vapor and lean oil circulation. How- 
ever, if there is a method available 
to accomplish this, the authors are 
not familiar with it. 

Controlling propane in the residue 
could be done only by controlling 
the gravity of the residue. Since the 
propane content of the latter is low, 
close control based on variations in 
gravity is not possible. 

Ethane in the bottoms might con- 
ceivably be controlled by a tempera- 
ture bulb at the bottom throttling 
the stripping vapor. However, the 
mol fraction of ethane in the bot- 
toms is extremely low, and once 
again close control is not possible. 
An alternative might be to control 
stripping vapor from the vapor pres- 
sure of the propane product at the 
depropanizer. This method, however, 
would result in a large time lag in 
operation with consequent over-con- 
trol of process vapor. 

Apparently therefore, there is no 
satisfactory way of automatically 
controlling the unit for maximum 
propane retention. It is suggested 
that lean oil, stripping vapor, and 
steam to the reheater be run on flow 
controllers, and with manual adjust- 
ments according to the vapor pres- 
sure of the propane product and 
analyses of the residue gas. 





A = Absorption factor (L/KV). 

E = Fraction of component absorbed or 
stripped from an entering stream. 

K = Equilibrium Constant (y/2z). 

L = Mols per hour of liquid at any 
point. 

M = Total number of theoretical trays 
in the stripping section. 

N = Total number of theoretical trays 
in the absorption section. 

S = Stripping factor (KV/L). 

V = Mols per hour of vapor at any 
point. 

X = Molal ratio: mols of component 
per mol of lean oil. 

Y = Molal ratio: mols of component 
per mol of entering gas. 

1 = Mols per hour of component in the 
liquid phase. 

v = Mols per hour of component in the 
vapor phase. 

z = Mol fraction of component in the 
liquid phase. 

y = Mol fraction of component in the 
vapor phase. 





Nomenclature 


The symbols and nomenclature below have been used in deriving design formulae and 
graphical solutions throughout this and installments of the series to follow. 


Superscripts 
* = Denotes the equilibrium state. 


| 


’ = Refers to the absorption section. 


Refers to the stripping section. 


Subscripts 


Refers to the absorption section. 

Refers to the point just below the 
bottom plate in the absorption sec- 
tion. 

Refers to the point just above the 
top plate in the stripping section. 
Refers to feed. 

Refers to the stream leaving the 


bottom plate in the stripping sec- 
tion. 


KR Q 
Hue oll Hil 


= 
II 


Refers to any plate in the strip- 
ping section. 


= Refers to any plate in the absorp- 
tion section. 


3 
| 


Refers to the stripping section. 


Refers to the top plate in the ab- 
sorption section. 
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can simplify your refining problems by making Du Pont 


the source for all your gasoline additives. 
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FUEL & ENGINE TRENDS 





Compression Ratios Move Up 


By PAUL WOLLSTADT, News Editor 
Petroleum Processing 


Car manufacturers, General Motors at least, can build engines with in- 
creasingly higher compression ratios without major retooling of their plants. 
Five years from now production cars may need 100-octane gasoline—if the 


oil companies can supply it. 


These and other significant facts relative to future motor fuel require- 
ments are pointed out in the accompanying article which appeared first 
in the Jan. 26th issue of National Petroleum News. It is republished here 
because of the importance of the developments reported to refining tech- 


nologists.—Editor 


HE world’s largest manufacturer 
of automobiles has committed it- 
self to a program of building passen- 
ger car engines that will require fuels 
of increasingly higher octane rating. 
As concerns the oil industry, the 
most significant postwar automotive 
development is that General Motors 
can build an engine with an 8 to 1, 
a 10 to 1 or even a 12 to 1 compres- 
sion ratio without a major retooling. 
This engine, which is in the 1949 
Oldsmobile Eight with a 7.25 to 1 
compression ratio, was designed from 
scratch — something an automobile 
manufacturer can afford to do only 
every 10 to 20 years. A similar en- 
gine is in the Cadillac with a 7.50 to 
1 compression ratio. Both of the 
1949 models are satisfied with most 
present premium gasolines, but these 
engines are just the beginning. 
Even five years from now, cars 
may be coming off the production 
lines with engines that will need a 
fuel of 100 octane (Research), Na- 
tional Petroleum News was told by 
Charles L. McCuen, General Motors 
vice president in charge of the Re- 
search Laboratories Division, during 
GM’s first postwar transportation 
show which opened at the Waldorf- 
Astoria in New York last week. 
After reluctantly making the “100 
octane in 1954” guess, Mr. McCuen 
emphasized that he was not seeking 
to write a timetable. It all depends, 
he says, upon when the gasoline is in 
the service stations on a nationwide 
basis. GM, he indicated, will be 
ready to boost the compression ratio 
and the octane number demand with 
any model year change. 


Two ‘Trial Balloons’ 


The new engines are now only in 
the Oldsmobile Eight and the Cadil- 
lac, but James M. Crawford, GM’s en- 
Sineering vice president, suggested 
that the company is putting its fu- 
ture chips on higher compression for 
the other cars also. Asked when GM 
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would have the new engine in the 
Chevrolet, Pontiac and Buick, he 
replied: 

“These new engines (Oldsmobile 
and Cadillac) are two trial balloons 
to give the petroleum industry assur- 
ance that we mean business when we 
talk about high compression.” 

Engine developments that will cre- 
ate and expand a market for steadily 
higher octane fuels are getting at- 
tention from all the auto manufac- 
turers. At the moment, however, the 
GM developments stand out in sig- 
nificance for the oil industry because 
its program seems almost certain— 
barring a war—to push all premium 
grade octane numbers higher or com- 
pel the marketing of a new “super- 
premium” as a third grade of gaso- 
line. 

General Motors recognizes that a 
change to higher octanes is not mere- 
ly a matter of turning a valve in a 
refinery. It also knows that a high- 
er compression engine isn’t worth the 
steel it is made of unless the fuels re- 
quired are available in every part of 
the United States. 


Evolution, Not Revolution 


In their public talks as well as pri- 
vate conversations during the New 
York show, GM President C. E. Wil- 
son, Research Director McCuen and 
Engineering Director Crawford said, 
in effect, that the complexities of the 
oil industry make it necessary to 
move to general distribution of higher 
octane gasoline through evolution, 
not revolution. 

Probably a fair summary of the 
attitude of these men is this: We 
can’t put an engine on the production 
line until gasoline for it is available 
to virtually every potential customer. 
The faster octane numbers go up on 
a national basis, the better we'll like 
it, provided that the increase in qual- 
ity is not at the expense of an ade- 
quate supply of gasoline for the older 
cars. We’re not in the oil business, 


so we don’t understand all of the 
problems of refining and distribution. 
But we’re counting on competitive 
forces in the oil industry to make 
higher octane premium fuels avail- 
able nationwide, either through a 
three-grade gasoline distribution sys- 
tem or by gradual improvement of 
premium in two-grade distribution. 


A Better Understanding 


There has been considerable im- 
provement in oil-auto understanding 
on this problem during the past year. 
General Motors originally planned to 
put an 8 to 1 compression ratio en- 
gine, requiring gasoline of 93 Re- 
search rating, into the 1949 Oldsmo- 
bile and Cadillac. GM so told a 
group of oil men in Detroit in the 
fall of 1947. (See NPN Oct. 29, 1947, 
page 11.) 

The oil industry then was, in the 
midst of a product shortage, and an 
increase in quality would mean a de- 
crease in quantity. The lead short- 
age then was near its peak. Several 
of the oil men at the meeting told 
General Motors that widespread dis- 
tribution of 93 octane gasoline was 
impossible at that time. A survey 
made by National Petroleum News 
showed that most oil industry leaders 
shared this view. 

General Motors engineers subse- 
quently made what they describe as 
an adjustment in the design, consist- 
ing primarily of changing the piston 
displacement, so that the new engine 
would operate on current premium 
gasolines, with a minimum of 86 (Re- 
search) rating, but preferably higher 


Other Ways to Do It 


There are still a number of people 
in the oil industry who believe that 
there are better answers than high 
compression to the fuel economy 
problem, such as supplementary in- 
jection, a dual fuel system and com- 
pletely automatic transmissions. A 
few have suggested that the higher 
costs of manufacture and distribution 
might erase the dollar and cents ad- 
vantage for the consumer if octane 
numbers were moved up too rapidly. 

On this point, GM President Wilson 
says: “If it isn’t an economic thing 


.for the customer, it will never be a 


go. In other words, it (higher octane 
gasoline) has to be able to deliver a 
better result for the customer, or it 
isn’t worth while.’ GM _ obviously 
thinks that the road it wants to take 
of higher compression ratios and 
higher octane numbers will be worth 
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while or it wouldn’t have designed a 
new engine the way it did. 


In the meantime Mr. McCuen, as 
research director, indicates that his 
men are continually on the hunt for 
what he calls ‘‘mechanical octane 
numbers,” several of which he said 
were built into the new engine. He 
defines a ‘“‘mechanical octane number” 
as an engine design feature which 
will decrease the octane requirement 
without loss of performance or econ- 
omy. 

According to reports reaching GM, 
owners of the new Oldsmobile Eights 
and Cadillacs are getting satisfactory 
performance with most present pre- 
mium gasolines. Of the few com- 
plaints from owners, most have come 
from the Midwest. (The recent oc- 
tane survey by the Bureau of Mines 
shows that average ratings on pre- 
mium are lower jn the Midwest than 
on the coasts—see NPN Jan. 12, page 
20.) 


Gasoline and Cars Vary 


Such complaints, however, are not 
considered unusual by either the oil 
or automobile industries. Not only 
is there variation of gasoline quality, 
but there is often considerable varia- 
tion in the octane requirements of 
the same models of automobiles. Two 
cars of the same make and model 
may vary as much as 25 numbers in 
their octane requirements after a few 
thousand miles of driving. 


Common sense co-operation among 
the owner, the automobile dealer and 
the gasoline station may save consid- 
erable misunderstanding regarding 
the fueling of any car, but especially 
the new Oldsmobile and Cadillac be- 
cause they are “designed to the hilt 
of present fuel availability,” as one 
oil company automotive engineer put 
it. Inadequate performance may not 
be at all the fault of fuel quality, but 
of something the car dealer or other 
competent mechanic can fix. 


Compression Ratio Average Up 


While making the automobile buyer 
more conscious of gasoline quality, 
the new engine is making both the 
oil and the automotive industries 
more conscious of compression ra- 
tios. While compression ratios are 
generally indicative of the demand 
for quality in fuels, they are not the 
only factors affecting octane require- 
ment or efficient use of gasoline. For 
example, the optional head on the 
Pontiac gives it a 7.50 to 1 com- 
pression ratio, but it is not claimed 
to be as efficient an engine as the 
Oldsmobile at 7.25 to 1. 


Table 1, this page, lists the 1948 
and 1949 compression ratios of all 
passenger cars. The 1949 average 
compression ratio of 6.87 to 1 is the 
highest ever. This figure has climbed 
steadily since 1925, when it was 4.4, 
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TABLE 1—Compression Ratio 


Comparison 

Make and Model 1948 1949 
Buick 70—Dynaflow ........ 6.90 6.90 
Buick 50—Dynafiow ........ “ne 6.90 
a RSS 6.60 6.60 
Cadillac (All ee eeenee 7.25 7.50 
Cepmeer (HE) ncccccccscce:, ED 7.00 
Chrysier (Hight) .........-. 6.70 7.20 
ie G t ieh og atecaacaien 6.50 6.60 
re errr 6.60 7.00 
Dt Sct teedtdoavteeceseceen” 7.00 
ee Se Lexkvccececehecas Mae 6.80 
PONS CV) ccccccccceee. CD 6.80 
SE Dg iddc we ee beads 6.50 6.50** 
Hudson ae) hss ied eae 6.50** 
Kaiser .... isectecueeesse, Se 7.30 
SEE  Sewkeue dhe keeaeensen 7.30 7.30 
IID. Sov aisha ‘atte ips his Said hvac kore 7.20 7.00 
Mercury ... jndeceneenes > Se 6.80 
Oldsmobile (Six) tc da dita a 6.50 
Oldsmobile (Eight) ......... 7.00 7.25 
DEE, iceccceboansadeee 7.00 7.00*** 
Nash—Ambassador........ 17.02 7.00*** 
Packard (All Models) ...... 7.00 7.00 
. GD. vee sncccoascce Se 6.50* ** 
Pemtine (Mgmt) 2c cccccccce 6.50 6.50* ** 
Plymouth ... settee OO 7.00 
Studebaker—Champion - oxieeie: Se 6.50** 
Studebaker—Commander... 6.50 6.50** 
SD “sénsdaddoenns 6.48 6.48** 
eee GD tccccccessreces GEO 6.42** 


Average Compression Ratio*. 6.73 6.87 


* Averages are weighted in accordance with 
number of models listed by the manufacturers. 
In 1948, 57 models Were listed. A preliminary 
check indicates 54 models will be listed for 
1949. 


** Optional head with 7.00 to 1 
*** Optional head with 7.50 to 1 





except for one decrease from 1938 to 
1939. 

General Motors engineers believe, 
according to W. J. Davidson, execu- 
tive engineer, that “performance is 
approaching its limit. By perform- 
ance we mean acceleration, high 
climb, top speed, etc. We, therefore, 
feel that in raising compression from 
here on out the gain will be taken 
out mainly in economy.” 


GM’s Fuel Saving Estimate 


Following are figures in a chart 
that was displayed at the General 
Motors exhibit in New York, to show 
its estimates of fuel savings with 
higher compression ratios: 


Compression Percent Gain Octane* 
ratio in Economy Requirement 
6.50 to 1 0 80 
8.00 to 1 10 to 20 93 
10.00 to 1 25 to 35 98 
12.00 tol 30 to 35 100 plus 


* The chart did not indicate whether ASTM 
or Research method, but Research is obviously 
meant. 


“A high compression program,” 
said Executive Engineer Davidson, 
“must be a joint one between the au- 
tomotive industry and our gasoline 
producers because, of course, they 
are interdependent.” 


Will the Public Understand? 


While the automobile people are 
realizing the problems’ connected 
with manufacture and distribution of 
increasingly higher octane fuels, 
there is some doubt that the public 
does. 

It is not widely known outside the 
industries directly concerned that 
there is a greater difference between 
90 and 91 octane than between 70 and 


— 


72; that the difference between 99 
and 100 is about the same as the 
difference between 70 and 73.5. (WW, 
M. Holaday, director of Socony-Vac- 
uum’s laboratories, gave an out- 
standing paper on the refiner’s prob- 
lems in raising octane numbers at 
the SAE meeting in Detroit a year 
ago—see NPN Jan. 14, 1948, page 41. 
Among other things Mr. Holaday 
pointed out that about 20% of 
straight-run gasoline would be lost 
by a refiner in hydroforming and 
other chemical manufacturing proc- 
esses to make large volumes of 89/99 
octane gasoline and that operating 
expense would be very high.) 

The public does not realize either 
that there is an immense difference 
in distribution costs between supply- 
ing relatively few civilian and mili- 
tary airports with aviation gasoline 
and putting a third grade of “super- 
premium” automobile gasoline into 
thousands upon thousands of service 
stations. 


The Question of Cost and Price 


President Wilson of GM told a 
large group of newspapermen in New 
York last week that higher octane 
gasoline will involve “some more 
cost” and that “for a time there may 
be some more cost in distribution.” 
Then he added: “Naturally the people 
in the petroleum industry will expect 
to cover their cost and make a profit.” 
(Incidentally, Mr. Wilson expressed 
his views on the profits of his com- 
pany in connection with another 
question when he coined this phrase: 
‘We really want to earn a profit, not 
just collect a toll.’’) 

Price may have a big influence on 
the octane trend. If premium grade 
octane moves up and housebrand oc- 
tane stays about where it is, it is 
likely that the price spreads between 
premium and housebrand would wid- 
en. This probably would result in a 
decrease in the percentage of pre- 
mium to housebrand sold at gasoline 
stations. 

Probably the principal key to what 
happens on octanes will be the over- 
all gasoline supply situation. An in- 
fluence on the side of higher octanes 
is the increase in refining capacity 
(see front cover NPN Jan. 19). An- 
other is the flattening of the upward 
curve of demand. A third is the con- 
tinued gradual easing of the tetra- 
ethyl lead supply. 

Among the possibilities which may 
keep octane numbers down are: 

1. Further development of and con- 
sumer acceptance of such things as 
supplementary injection or dual fuel 
systems. 

2. Development of additional ‘“me- 
chanical octane numbers” by automo- 
tive engineers. 

3. Discovery of some new idea to 
permit presently available grades of 
gasoline to satisfy higher compres- 
sion engines. 
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Compactness and dependable, economical performance 
characterize the use of Carrier Centrifugal Compressors 
with refrigeration cycles as a solution for higher butane 
and propane recovery at lower cost. This application 
permits lower absorber pressures and effects a reduc- 
tion in lean oil circulation for substantial savings— 
savings demonstrated in hard, continuous use in many 
leading refineries and natural gasoline plants. 
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CENTRIFUGAL COMPRESSORS ¢ REFRIGERATION EQUIPMENT 


Higher butane and propane recovery 


Carrier developed centrifugal refrigeration more than 
twenty-five years ago and has constantly improved de- 
sign and equipment. You can be sure of outstanding 
performance, economical operation and long life from 
Carrier Centrifugals, now available for prompt delivery 
because of increased manufacturing facilities. For 
information about their many uses, write Carrier 
Corporation, Syracuse, N. Y. 

















ATTAP 


HE price paid for Attapulgus and 

Porocel adsorbents is around one 
cent per pound—a fact which, we will 
agree, makes pretty dull reading. But 
for refiners using our materials, this 
modest investment pyramids to phe- 
nomenal returns. To be specific, each 
pound properly applied to petroleum 
stocks increases their value by at least 
one dollar—a return of 100 to 1. 


Some three and one-half billion pounds 
of fullers earth and bauxite have been 
shipped to refineries by Attapulgus and 
Porocel—a noteworthy record of serv- 
ice to the industry. But what is even 
more noteworthy is the fact these 


Fullera Earth 


bites 
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T G 1 CLAY COMPANY 


materials have put three and one-half 
billion dollars in refinery tills. 


That’s the record to date. It was accom- 
plished by: adsorbent-treating a wide 
variety of hydrocarbons to effect reduc- 
tion or removal of colors, odors, tastes, 
moisture, sulfur, acids, fluorides and 
unsaturates, and for catalytic purposes. 
It’s a record for you to tie to when con- 
sidering plans to improve quality, ex- 
pand output, or both. 


Consult with us freely. Our broad 
knowledge of the behavior of our 
products under many sets of conditions 
should go far in helping you get 100 
for 1. 


- POROCEL ceazensmes 


Dept. D, 210 West Washington Square, Philadelphia 5, Pa. 
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GASOLINE PLANT OPERATION 





Cleanliness in all Exchangers Essential 
To Maintain High Heat Transfer Rates 


By D. P. THORNTON, Jr., Southwestern Editor 


LEANING of individually fouled 

heat exchange equipment will 
not bring the desired increase in ef- 
ficiency if other equipment is dirty, 
natural gasoline plant operators were 
told at the second annual Panhandle- 
Plains meeting of the Natural Gas- 
oline Association of America in 
Amarillo, Texas, December 10. 


Plant operating matters in general, 
with emphasis on the practical side, 
provided the theme for this meeting. 
More than 350 men packed the two 
sessions, setting a new attendance 
record for NGAA regional meetings. 
Topics discussed included: 


Methods for cleaning heat ex- 
change equipment. 


Dehydrating natural gas with ad- 
sorbents. 


Operating fractionators for sharp 
separation. 


Field remedies for common meter 
difficulties. 


Increasing gas compressor pump- 
ing capacity with piston clearance 
pockets. 

Workable safety programs for 
gasoline plants. 


The comments on heat transfer 
efficiency were presented in a most 
practical paper, ‘Discussion of Meth- 
ods for Cleaning Heat Exchangers,” 
by J. S. Connors and L. J. Weber, 
Phillips Petroleum Co., which de- 
scribed chemical and mechanical 
cleaning methods, first emphasizing 
the importance of keeping all ex- 
change equipment clean. The effect 
of water-side deposits, while ad- 
mittedly great, often distracts oper- 
ators’ attention from the loss of heat 
transfer efficiency at other locations. 
On this point the authors cited the 
following example. 


In a steam preheater handling 
675,000 gals./day of a rich absorp- 
tion oil from 310 to 365° F., a theore- 
tical heat transfer rate of 359 Btu/sq. 
ft./hr./°F. could be obtained if sur- 
faces were mirror-smooth. When 
commercial fouling factors are ap- 
plied, the rate drops to 177 Btu. if 
this factor is doubled, representing 
deposition of organic matter on the 
oil side and corrosion on the steam 
Side, the rate decreases to 128 Btu/ 
Sq. ft./Hr./°F. Similar calculations 
can be made for the hot and cold 
bank heat exchangers. 


From this it is apparent that, even 
though oil coolers might be clean, it 
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may be impossible to maintain low 
lean oil temperatures if the other 
heat transfer equipment is dirty. On 
top of this it is impossble to evaluate 
correctly the effect of scale on heat 
transfer rates. 

A thin, loose or porous scale may 
be far more detrimental than a much 
thicker but hard, dense scale. Loose 
deposits formed by silt and mud, 
soot, powdered coke, vegetable mat- 
ter, polymers, and slimes are the 
most detrimental to heat transfer. 
Before attempting chemical cleaning, 
laboratory determination of the best 
method, coupled with inspection of a 
sample after mechanical cleaning, 
will pay dividends, it was pointed out. 


Chemical Cleaning Methods 


Calcium and magnesium carbonate 
scales may be successfully removed 
with inhibited 4-7% hydrochloric acid 
solutions unless the amount of scale 
is large with respect to equipment. 
Silica inclusions demand use of such 
intensifiers as hydrofluoric acid; 
these usually are hazardous to per- 
sonnel and equipment. The surface 
is immersed and solution circulated, 
or else sprayed, temperature being 
increased to a maximum of 160° F. 
as acid strength decreases. _Treat- 
ment continues until acid strength 
becomes constant. The surface is 
subsequently water washed and 
should be flushed with a dilute alka- 
line solution if not to be returned 
immediately to service. 

When these carbonate scales are 
cemented with their sulfates, or when 
a true sulfate scale exists, two-stage 
cleaning with alkali and acid is used. 
Sulfates are dissolved with a 5-7% 
sodium carbonate solution at 212° F. 
or higher, treatment continuing until 
the sulfate content becomes constant 
and then is followed by washing with 





Gas Compressor Pistons 


An important development in 
the design of gas compressor 
pistons, described at the NGAA 
Amarillo meeting in the paper, 
“Increasing Gas Pumping Capa- 
city Through Use of Compres- 
sor Cylinder Pockets,” by W. R. 
Barrett, Phillips Petroleum Co., 
was reported in the article on 
page 37 of the January PETRO- 
LEUM PROCESSING. 











high velocity water streams. If tubes 
are not plugged with sludge, the acid 
treatment described above follows. 
When scale is oil soaked, a good de- 
tergent is used with the initial alka- 
line wash. 


Some organic scales, with or with- 
out dirt, may be removed by treating 
with selected solvents, the selection 
depending on the organic material. 
Another common method is by burn- 
ing it. Sometimes brittle scale may 
be removed by thermal shock; i.e., 
alternately steaming and washing 
with high velocity water streams. 
Steam cleaning usually follows sol- 
vent treating. 


Mechanical Cleaning 


One of the best mechanical- clean- 
ing methods, it was stated, involves 
use of a steam or water lance pushed 
through the tubes. Driving pipes or 
rods through tubes may damage 
them, or merely compact the scale. 
Hard scale may be removed by 
mounting a spiral drill or wire brush 
on the end of the lance. External 
cleaning usually is a question of ac- 
cessibility, hammers, coarse files, 
wood saws, and high velocity water 
streams being used. Sandblasting 
must be used cautiously and is possi- 
ble only where sufficient space exists 
between adjacent tubes to permit in- 
serting the nozzle. Thermal shock 
often may be used without dismant- 
ling equipment when one side of the 
tube is normally hotter than the 
other, by intermittently interrupting 
the flow of either fluid. 


Burning must be done carefully, 
the tubes being cooled internally with 
steam while applying the torch ex- 
ternally. Some companies use fur- 
naces accommodating the entire bun- 
dle to oxidize fouling substances un- 
der controlled conditions. Subsequent 
tube -re-rolling usually is necessary 
to prevent leaks, the Phillips Petrol- 
eum Co. paper brought out. 


Drying Natural Gas 


E. G. Hammerschmidt, Texoma 
Natural Gas Co., discussed “Dehumid- 
ification of Natural Gas by Adsorp- 
tion,” based on data from the com- 
pany’s dehydrating plants at Fritch 
and Stinnett, Texas, handling respec- 
tively 80 and 230 million cu. ft. of 
natural gas daily. Commercial ad- 
sorbents used include ‘Florite’ and‘Dri- 
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Fig. 1793—Large 125-pound Iron Body 
Bronze Mounted Gate Valve. Made in 
sizes 2” to 30”, inclusive. Has outside 
screw rising stem, bolted flanged yoke 
and tapered solid wedge. Also available 
in All Iron for process lines. 








Fig. 3061—Cilass 300-pound Cast . 
Steel Swing Check Valve with bolt- 

ed cap and flanged ends. Disc has 
ample lift to permit full, straight- 

way, unobstructed flow through the 
valve body. 









The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 





1. Is this an au-to-mo-bile? 
Yes, this is an au-to-mo-bile. 
It is a fine au-to-mo-bile and 


POWELL VALVES 


helped to make every part of it. 





| 


American Industry has gone a long way since McGuffey 
compiled his First Reader in 1836. But Powell Valves 
have matched every step in its progress. 


Literally, Powell Valves help to make everything that 
goes into the modern automobile. Because, whether it be 
motor, transmission, chassis, body, plastics, finishes, 
tires, anti-freeze, battery, gasoline or any other pro- 
cessed item, there are Powell Valves exactly suited to 
control the flow of all media used in their production. 


This automobile merely illustrates the completeness of 
the Powell Line. The important point is that, no matter 
what your product may be, there are Powell Valves 
especially adapted for each and every one of your flow 
control services. 


Fig. 3003—Class 300-pound Cast 
Steel Gate Valve with flanged ends, 
bolted flanged yoke, outside screw 
rising stem, tapered solid wedge. 







Fig. 1503—Class 150- pound 
Cast Steel Gate Valve with 
flanged ends, bolted flanged 
yoke, outside screw rising 
stem, tapered solid wedge. 
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ocel,” both activated bauxites, and 
‘S/V Sovabeads’. The drying towers 
studied each contain from 15 to 20,- 
060 lbs of desiccant. 

Tests indicated service lives of the 
two bauxites averaged 2.5 years per 
charge. Tests on single trays indicated 
the greatest decline in adsorptive ca- 
pacity occurred in the top tray, which 
is the bed inlet during adsorption and 
outlet during reactivation. The rea- 
son advanced is that this tray gets 
the most “steaming” during desorp- 
tion and collects the most moisture 
during adsorption. Graphical analysis 
of data indicates that approximately 
9 month (30%) longer service might 
be obtained if the flows were re- 
versed at the end of 2.5 years, since 
material on the bottom tray shows 
the least decline in adsorptive ca- 
pacity and the last tray in effect 
is a scavenger. 


Low Temperature Regeneration 


While pointing out that the mech- 
anism causing decline in adsorptive 
capacity with repeated cycles of use 
and reactivation has not been sat- 
isfactorily explained, the effect of 
heat and moisture, already mentioned, 
is stated to be an important factor. 
Experiments with mineral seal and 
compressor lubricating oils indicate 
the latter is particularly damaging 
to the desiccant; both are apt to be 
present in the gas inlet stream. 

Desorption temperatures of 245° F. 
were said to be sufficient for reason- 
able reactivation although slightly 
better reactivation was obtained at 
365° F. One objection to the lower 
temperature was the longer reactiva- 
tion time, with the possibility ad- 
vanced of generally reactivating at 
300° F. and periodically going to 
the higher temperature. 

Tests with Sovabeads, protected from 
slugs of entrained moisture by a layer 
of Florite, gave an initial water ad- 
sorption capacity for the 50-50 mix- 
ture of 15.5 wt. % (new Florite. ca- 
pacity is approximately 8 wt. %). 
At the end of one year the mixture 
had a capacity of 6.4; Florite alone, 
5.6 wt. %. Tests also were run to 
prove Florite and Sovabeads will ad- 
sorb small amounts of natural gaso- 
line which may be present in the 
gas. A portion of this, adsorbed at 
the beginning of the run, is vaporized 
and returned to the gas stream dur- 
ing the latter part of the run. 


Practical Fractionation 


In his paper on “Practical Frac- 
tionation,” F. C. Fowler, University 
of Oklahoma, pointed out that in an 
existing fractionator the only vari- 
ables which can be changed are 
column pressure, reflux ratio, feed 
location, feed temperature and frac- 
Hionation sequence in multicomponent 
mixtures. 

Column pressure affects sharpness 
of separation by changing the relative 
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volatility of components. The paper 
suggested operating at the lowest 
possible pressure, pointing out that, 
if capacity is limited by eondenser 
area, higher pressure will increase 
the available condenser temperature 
difference and raise the apparent 
capacity. If overloaded by vapor, in- 
creasing pressure will boost column 
capacity. Since a total overhead con- 
denser operates at a higher pressure 
than the partial condenser, which con- 
denses only reflux, the partial con- 
denser offers a way to fractionate a 
product having a higher pressure than 
can be handled with a total con- 
denser. 


Among points discussed on reflux 
ratio, it was brought out that where 
low vapor loads are encountered, in- 
creasing reflux may give satisfactory 
operation. Also, reflux should be pre- 
ferably at its boiling point to reduce 
heat load on the column and re- 
quired condenser area. However, 
where vapor binding of the reflux 
pump is a problem, lowering reflux 
temperature without changing reflux 
volume is often helpful. 


Feed Inlet Location 


Proper feed inlet location is diffi- 
cult to determine practically. Theo- 
retically it is that point at which 
tray fluid composition is the same 
as the feed, and pressure and tem- 
perature are equal. In general if 
the overhead product must be of high 
purity and feed is low in this com- 
ponent, feed entry should be relatively 
low in the tower and vice-versa. 
Theoretically feed should be at its 
boiling point; usually it is less for 
control purposes with the additional 
heat supplied by the reboiler. 


Tower capacity may be increased 
by supplying feed at the bubble tem- 
perature and lowering reboiler duty. 
Only in cases where the bottom sec- 
tion of the tower is overloaded by 
vapor is it the best practice to super- 
heat the feed. Where columns are op- 
erated in series and subsequent col- 
umns are seemingly overloaded from 
flashing on the feed tray, precooling 
the feed may substantially increase 
capacity. 

Definite advantages of increased 
production or decreased operating 
costs may be secured by utilizing the 
best possible flow sequence for each 
component of multicomponent mix- 
tures, such as in natural gasoline 
plants. The normal sequence is in 
descending order of operating pres- 
sures. However, feed composition is 
the most important variable in de- 
termining proper sequence and the 
only practical method of selecting 
the best system is to make the ap- 
propriate process calculations. 


Meter Problems 


Common meter difficulties and 
field remedies were discussed by C. C. 


Clover, Westcott & Greis, Inc., from 
the operator’s standpoint. A sudden 
change in an orifice meter reading 
when no noticeable change in flow 
has occurred first calls for “zeroing” 
the meter. If it fails to zero; the man- 
ometer chambers may be unbalanced 
with fluid, the orifice may be dirty, 
and plugged, or there may be a pip- 
ing leak. Liquid may “dam _ up” 
against the orifice plate, particularly 
with steam meters located in a hori- 
zontal run; in the latter case it is 
best to use a vertical run or pro- 
vide means for bleeding the water 
from the upstream side of the ori- 
fice plate. 


Pulsation must be eliminated; with 
this condition measurements may be 
as much as 1000% too high (gener- 
ally), or too low. It is best to elimin- 
ate pulsation by moving the meter 
away from the source, if possible, by 
inserting a damping resistance be- 
tween orifice and source of pulsation, 
or by using commercial dampening 
devices. 


Always avoid seals on orifice met- 
ers whenever possible, it was sug- 
gested. Where they must be _ used, 
they should be of ample size, prop- 
erly constructed, and located accord- 
ing to recommended methods. Gate 
or plug valves are preferable to 
needle valves in by-pass piping. Ar- 
rangements in which air or gas could 
be trapped should be avoided. 

An orifice meter generally will read 
low if the flowing stream is rotating 
as it goes through the orifice plate; 
regulators and partially opened gate 
and plug valves as well as a full 
piping swing upstream of the orifice 
are frequent causes of rotating 
streams, or they may produce eddies 
which cause artificially high differ- 
entials. Forty diameters of straight 
pipe upstream of the orifice tap and 
at least five diameters from the down- 
stream tap are recommended. Longer 
runs likely will add to the perform- 
ance of the meter, it was stated. 


Displacement Meters 


Displacement type gas meters are 
troublesome where used on wet gas; 
they are excellent ‘“drips.’’ Gasoline 
will shrink the diaphragms, give fast 
readings; dirt and pipe scale wear 
the parts, produce “slow” readings; 
water and gum on the valves also 
cause low readings. Displacement 
type liquid meters are subject to 
dirt and gum difficulties also, will 
register high if the liquid being mea- 
sured partially vaporizes. They should 
always be flooded and properly bled 
if air or gas enters the line. Differen- 
tial valves often are the solution to 
vaporization in the meter when mea- 
suring light hydrocarbons, or down- 
stream valves may be partly closed 
to create higher backpressure on the 
meter. 


Results from a study of the safety 
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BY SAFETY AUTHORITIES 


The measure of a safety device can best be 
made by the job it has done when it was 
needed. Safety authorities can test and make 
known what such devices will do under pre- 
conceived conditions but field results are as 
important as laboratory tests. 

The field results with all VAREC Equip- 
ment has been outstanding. This speaks 
equally well for the quality of the equip- 
ment and the competence of the engineers 
who selected it. Its quality stems from an 
organization who for over twenty years have 
specialized in the manu- 

facture of venting, 

gauging and other tank 

equipment. With this 

record and the approval 

of safety authorities, 

VAREC Equipment 

guarantees dependable 

tank protection. 


The VAREC P-7 Catalog 
describes this equipment. 
Check your file copy for 
your venting requirements 
today. 


CP-7 


THE VAPOR RECOVERY SYSTEMS COMPANY 
COMPTON, CALIFORNIA, U.S.A. 


NEW YORK PITTSBURGH CHICAGO TULSA HOUSTON 
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programs of five natural gasoline 
manufacturers were presented by C., 
L. Ritter, Continental Oil Co., bring- 
ing out that these companies, with 
extensive safety programs had fre- 
quency and severity rates far below 
that of the natural gasoline industry 
as a whole. 


Management Co-operation 


The safety rules for all participat- 
ing companies were pooled and the 
duplications eliminated in preparing 
the report, salient facts from which 
were presented at the meeting. Each 
company holds regular safety meet- 
ings, several use safety inspection 
committees and all stress fire pro- 
tection thoroughly. Automatic and 
emergency shutdown equipment has 
been installed and employees famil- 
iarized with them. First aid is stressed 
and each employee has the responsi- 
bility of reporting anything he deems 
unsafe to his supervisor or of hand- 
ling it himself in an emergency. One 
company has told its personnel that 
if, in the opinion of the operator the 
situation is an emergency, the rule 
should be to shut down the plant and 
then decide if it really was an emer- 
gency. 


The report stresses that while it is 
true that plant equipment and the 
plant area must be safe, and men 
must be trained to perform their 
jobs under adequate safety rules, all 
this is not enough. Men must be 
taught to want to work safely. Strict 
enforcement penalties for safety rule 
infractions are desirable where im- 
posed reasonably; frequently they 
prove a broken crutch leading to 
resentment and non-cooperation. 


There are three “E’s” to a safety 
program: Engineering, Enforcement 
and Education. Typical of one com- 
pany’s experience is the following: 
During the period 1942-1947 it had 
678 accidents of all types, of which 
116 were lost-time. In this category 
only nine accidents could be attrib- 
uted to equipment failure; four from 
air line explosions, two by breaking 
gauge glasses, one from a leaking 
propane valve, one from a rupturing 
loading hose, and one by a mineral 
seal oil line breaking. 


Mr. Ritter’s comment was that if 
proper inspection had been made, or 
the employee was watching what he 
was doing, even these would not have 
occurred. The balance of the acci- 
dents were the usual ones of smashed 
fingers and toes, cuts, burns and 
strains from improper lifting. This 
company practices the three “E’s” 
but, without the desire of the men 
themselves to work safely, accidents 
cannot be prevented. Management 
must continue to endeavor to instill 
this prime ingredient into its safety 
prevention formula, the speaker 
brought out. 
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CONTINENTAL 
OIL COMPANY'S 
DENVER 
REFINERY 


An interesting example 


of integrated expansion 


The new Lummus-built catalytic cracking unit at 
Continental’s Denver Refinery was recently com- 
pleted. Despite unfavorable weather conditions 
it went on stream about the middle of November, 
and within two days it was operating at design 
capacity. 

The catalytic cracking unit was part of an inte- 
grated expansion program that included the de- 
sign and construction by Lummus of three other 
new units—gas recovery, catalytic polymeriza- 
tion, liquid propane gas fractionation—and the 
modernization by Lummus of a thermal cracking 
unit. 

Continental’s Denver Program is an interesting 
example of refinery expansion accomplished by 
integrating new units with modernized existing 
facilities. This program practically doubles the 
crude thruput at Denver and raises the octane 
level of the finished gasoline. 

Lummus engineers are available for a thorough 
study of individual problems involving the mod- 
ernization or expansion of existing facilities and 
the projection of new programs. 





| THE LUMMUS aon” 
420 Lexington Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO—600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bidg., Houstan 2, Texas 
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Plant Practices 


Practical Tips and Ideas for Improving Operations 


Simple Method for Rebuilding Bottom 
Prolongs Storage Tank Service Life 


By E. G. WOOLMAN, Assistant Mechanical Superintendent 
Tutwiler Refinery, Cities Service Refining Corp. 


N many storage tanks for gaso- 

line, naphtha, kerosine, gas oil, 
and crude oil, the bottoms have to 
be replaced after years of service 
because of corrosive action on the 
steel by sulfur, salt, and other chem- 
icals. A method of construction de- 
veloped and in use at the Tutwiler 
refinery of Cities Service Refining 
Corp. has proved both practical and 
economical in prolonging the life of 
tanks where the sidewalls and roof 
are still in good condition. 

Essentially, the method provides 
a new bottom which is in the peneral 
shape of a huge pie pan with steeply 
sloping sides about 12 in. high. This 


assembly fits into the old bottom 
and is securely welded against leak- 
age. The technique can be used on 
tank of any diameter, and the angle 
of slope of the slanting sidewall mem- 
ber can be varied as desired, up to 
say 45°. The procedure is as fol- 
lows: 


Steaming is first necessary to re- 
move hazardous vapors. This is fol- 
lowed by cleaning the old bottom with 
sand or fullers earth. It has been 
found that with this particular con- 
struction method it is more economi- 
cal to cut a slot in the tank wall in- 
stead of taking out a door sheet for 
moving in materials. A section about 


6 ft. long by 6 in. high is cut out just 
above the bottom angle iron, making 
it quite easy to slide the 5 or 6-ft. 
wide steel plates through. Work- 
men enter by conventional manholes. 


The drawings in Fig. 1 illustrate 
the construction in general. Steel 
plates, 1/4-in. thick, are used for 
both the bottom.and the slanting 
side. They must all be laid out and 
cut properly before being taken into 
the tank. The layout position makes 
it possible to determine the arc of 
the plate ends. The plate ends are 
cut to a radius in the example shown 
that is 2-1/2 in. less than the orig- 
inal inside radius of the tank. 


The sketch shows that the’ plates 
are overlapped with the exception 
of about 3 in. at one end and 2 in. at 
the other. At each end a notch is 
cut so that the adjoining plates are 
butt-welded to form a smooth, fiat 
surface around the circumferential 
edge of the new bottom. On the re- 
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notching on one sheet 





Fig. 1—Above: detail of procedure for notch- 
ing riveted joints preparatory to applying seal 
Right: plan and elevation of improved 
tank bottom construction, showing detail of 
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Pacific’s Proved Performance ' 

helps make Record Runs t 

AT THE CITIES SERVICE LAKE CHARLES, LOUISIANA, REFINERY 
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Photo Courtesy M. W. Kellogg Co. 
Fluid “Cats” A, B and C at the Cities Service Lake 
Charles Louisiana Refinery are served by Pacific 
Centrifugal Pumps. The record runs made by PAC ! Fl C 
each unit prove Pacific Pumps “can take it” ai 


A) 
whether the service demands 10,296, 12,960 or Brision hi h- 
13,488 hours of continuous service pumping f 


hot or cold oils, slurries, or water. 


FOR CONTINUOUS 


PUMPS 


—— PACIFIC PUMPS INC. 
ECONOMICAL SERVICE HUNTINGTON PARK, CALIFORNIA 
SPECIFY: PACIFIC One of the Dresser Industries 





Export Office: Channin Building, 122 East 42nd Street, New York 
Offices in All Principal Cities 





CENTRIFUGAL PUMPS. 
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mainder of the seam, the plate is 
sealed with a fillet lap weld. Only 
one pass with a 3-16-in. mild steel 
electrode is used in making these two 
types of weld. 

The slanting plate is primarily to 
take care of any corroded condition 
which might exist along the inside 
wall near the bottom. The slant 
tends to give the bottom a certain de- 
gree of flexibility which prevents un- 
due loads or strains on the recondi- 
tioned tank bottom. 

When the upper edge of the side 
plate is welded to the tank, a special 
welding procedure is necessary to 
avoid leakage which in the case of 
riveted tanks would be caused by the 


expansion and contraction of the 
rivets in the seams in each of the 
vertical. joints of the sidewall. To 
overcome this problem, a notch 3/4- 
in. high and 3 in. long is cut as il- 
lustrated in Fig. 1. A welding bead 
is then run up the joint, around the 
notch and around the rivet heads. 
This prevents any liquid from seep- 
ing behind the rivets or running down 
the seam in back of the slanting 
plate. 

After the new bottom has been 
installed, the section cut out to act 
as a door sheet can be tacked into 
place, since there is no need to make 
the weld leakproof because it is lo- 
cated below the slanting plate. 


| Exchanger and Reboiler Leaks Detected 
By Device Using Commercial Gas Alarm 


Y adapting a standard commercial 
gas detector and alarm to a spe- 
cially designed arrangement, instru- 
ment engineers at Atlantic Refin- 
ing Co.’s Philadelphia refinery have 
developed a useful leak detecting 
device. The set-up is employed on 
heat exchangers and on _ reboilers 
where the hydrocarbon is under a 
higher pressure than the steam. It 
is illustrated schematically in Fig. 2. 
A \-in. line is tapped into the 
steam source. Vapors are drawn 
through the system by means of an 
aspirator on the outlet side of the 
gas alarm. They pass through a 
7 water-cooled condenser coil and into 
a small vessel (a standard 6-in. di- 
ameter seal chamber) where con- 
densed water separates from any hy- 


drocarbons that may be present. A 
vapor line runs from the top of the 
seal chamber through a rotameter to 
the gas detector. This instrument is 
set to give an alarm at 20% of the 
LEL (Lower Explosive Limit). The 
rotameter serves as a check on 
proper flow through the system. 

All piping and fittings are %-in. 
standard except where otherwise spe- 
cified. The condenser coil consists of 
12 turns of %-in. O.D. copper tubing; 
each turn is 6-in. diameter. The seal 
chamber and the open-end \4-in. con- 
densate drip line are insulated to pre- 
vent freezing in cold weather. All 
other openings to the seal chamber 
except those in use are plugged. 

The alarm instrument must be lo- 
cated at least 3 ft. above the top 
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Fig. 2—Schematic diagram of Atlantic Refining Co.'s method for detecting leaks 
in heat exchangers and reboilers 
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The Williams-Hager Flanged Silent 
Check Valve is available for every 
service ... bodies of Iron, Semi-Steel, 
Cast Steel, Government Bronze, Stain- 
less Steel or Monel Metal .. . fitted 
with seats and discs of either Govern- 
ment Bronze, Stainless Steel or Monel. 


Standard sizes from 1 inch to 20 
inches. Write for new technical bulletin. 


THE WILLIAMS GAUGE CO. 


Pump Valves ... Water Gauges . . . Gauge 
Cocks... Steam Traps... Pump Governors 
--- Feed Water Regulators... Water Columns 
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Thousands of installations and the outstand- 
ing results obtained in controlled tests have 
amply attested the values of FARRIS Safety 
Relief Valve design. 


Certified tests have proved the consistent su- 
perior capacity, the tightness—the result of 
the 2% to 1 guiding ratio, assuring full lift 
and positive reseating. Maintenance men tes- 
tify to the ease and economy of replacing the 
loose disc—with a minimum of down time, 
with no special tools, without the usual prob- 
lems of trick lapping, difficult machining and 
factory supervision for adjustment. 


Other features include: double universal joints 
in alignment spool—tiong, low-stressed, pro- 
tected loading spring—full certified capacity 
discharge assured by nozzle throat and high 
disc lift— spring chamber kept vapor - tight 
with guide seals—viscous materials kept fluid 
by internal coil. In all, 15 FARRIS “Exclusive” 
features provide the design and quality that 
have made FARRIS performance which has 
built complete acceptance. 


NEW 72-PAGE CATALOG JUST RELEASED 


32 pages of Data. See the FarriSeal Bellows 
Corrosion-Resistant Valves. FARRIS Pinch Valve 


FARRIS ENGINEERING CORP. 


~ 


438 Commercial Ave. 
Palisades Park, N. J. 









SAFETY and RELIEF VALVES 


J FARRIS keeps pace with advancing power and process engineering 
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| of the seal chamber and not more 
| than 6 ft. from the chamber. The 
| test opening at the extreme left of 

the \%-in. line is used to admit a 


measured quantity of hydrocarbon for 
purposes of testing the gas alarm in- 
strument. 


Propane Drawoff Safe to Use, 
Prevents ‘“Burns’’ to Sampler 


By JOHN C. ALBRIGHT 


EWER “burns” to personnel from 

extremely low temperature pro- 
pane is said to be the result of an 
improved sampling draw-off on pro- 
pane storage at the Aurora Gasoline 
Co. ‘refinery in Detroit, Mich. The 
device permits the operator to obtain 
samples without having the propane 
coming into contact with his hands 
or fingers. 

Essentially, the sampler is a min- 
iature “cyclone” vessel, slightly larg- 
er than a common one-quart oil can. 
It is constructed of a _ reasonably 
heavy gage sheet metal so as to 
stand up under many months of con- 
tinuous service. The barrel is cylin- 
drical; the top and bottom heads are 
shaped as cones. A heavy inlet noz- 
zle is brazed or soldered to one side 
on a tangent so the liquid entering is 
given a cyclonic action. The other 
end of this nozzle terminates in a 
standard pipe thread for easy con- 
nection to a conventional sample line: 


The top head has an opening about 
one in. in diameter. The bottom open- 
ing is tapered down to a small point 
so as to fit inside the neck of a stand- 
ard graduate of the type usually em- 
ployed for obtaining liquefied petro- 
leum gas samples. The device quick- 
ly frosts over after the sample line 
valve is opened, so that a very small 
amount of liquid is lost by evapora- 
tion. 





IDEAS—W anted! 


Plant operators, foremen, en- 
gineers, superintendents!—Send 
in your own original contribu- 
tions on “how we do it around 
the refinery.” Possible sub- 
jects could be gadgets, operat- 
ing shortcuts, safety and fire 
protection ideas, to name a few. 

Material submitted for pub- 
lication exclusively in PETRO- 
LEUM PROCESSING is paid for at 
the usual space rates. Include 
sketches or photos if possible. 
The idea is the thing—vwe’ll 
dress it up. 


Plant Practices Editor 
PETROLEUM PROCESSING 
1213 West Third St. 
Cleveland 13, Ohio 
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More refiners use Filtrol catalysts each year because Filtrol 
catalysts have proven over the years to be more flexible—to 
produce quality with minimum refining costs from a wide 
selection of charging stocks. 


Experienced refiners compare catalysts at their practical 
optimum, those plant operating 
levels which integrate with overall 
refinery balances. Refinery execu- 
tives, production managers and 


Filtrol products 
are available 
throughout 
the world 
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e _ technical staffs responsible for economical refinery balance 

—the men actually*#@fining the bulk of America’s produc- 
¢  tion—the men who must take varying crudes and produce 
market demands—are using more Filtrol catalysts than ever 
before—proof that Filtrol catalysts give greater refining 
e balance. 


° FILTROL CORPORATION 
General Offices: 634 South Spring Street, Los Angeles, California ‘ 
Plants: Vernon, California and Jackson, Mississippi 


CATALYSTS AND ADSORBENTS 


RESEARCH AND DEVELOPMENT 


*Reg. U.S. Pat. Off. 
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Over 2000 research scientists and technicians 
work for you in these labs...where better addi- 
tives are developed to improve your products. 





Inside America’s most modern petroleum labs... 
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PARAMINS are submitted to exacting, scientific 
tests in every phase of their development— are 
proved in a wide variety of base stocks—are con- 
stantly checked for field performance. 


Our experience and research facilities are the 
“proving grounds” where your products can be 
improved ... when you use Paramins! 






















174 


PARATONEW— Or improved viscosity index. pararLow—for lower stable pour. 


PARATAC— ‘Or tacky oils and greases. PARAPOID—for E.P. gear oils. paRANOX 


—for inhibiting corrosion and oxidation. parapyNe—for improved gasoline. 


8 TRADE MARK 


» PARAMINS 





to make good motor oils and fuels better... ‘Me'taane rs. sins 


New York 19, New York | 
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Automatic Controls Make Tester Useful 
For Short-time Screening of Greases 


DDITION of automatic record- 

ing and controlling instrumen- 
tation to a grease testing machine 
has made it possible for engineers at 
The Texas Co., Beacon, N. Y., re- 
search laboratories to use the equip- 
ment to good advantage as a quick 
screening test. 

Essentially an apparatus for meas- 
uring the tendency for “breakdown” 
of grease and the starting and run- 
ning torques of ball and roller bear- 
ings fully packed with grease, the 
machine itself was designed, built, 
and put into service by Beacon tech- 
nologists 15 years ago.) With the 
recent changeover from manual to 
automatic control, the equipment has 
proved most useful in short-time 
screening. Testing of grease for 
longer duration is now carried out 
usually in machines specifically de- 
signed for endurance testing. 

The photographs in Figs. 1, 2, and 
3 illustrate the apparatus before in- 
stallation of automatic controls. It 
consists essentially of a motor-driven 
shaft (A) held in position by pillow 
blocks and driven by motors (C) or 
(F). These motors may be of any 
speeds but for most of the work they 
have been operated at speeds of 900 
and 1750 RPM. 


Referring to Fig. 2, the ball bear- 
ing (D), a 4-in. size 211, is held on 
the shaft by the hub (H), which is 
pressed into the inner race. The hub 
iS provided with a key-way which 
slides over the key (G) on the shaft. 
Shaft (A) is shouldered to prevent 
the bearing from sliding along the 
shaft. The end of the shaft is drilled 
and tapped for a 3/8-in. screw. 


The bearing is locked to the shaft 
‘Sy a locking device, a \-in. plate 
naving a diameter the same as the 


} 


1) *‘Machine for Evaluation of Ball and Roll- 
er Bearing Grease,’’ National Petroleum 
News, October 19, 1938, p. R-502. 
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inner race of the bearing. It is held 
against the face of the inner race by 
the %-in. set screw in the end of the 
shaft. This plate together with the 
bolt and key-way on the shaft holds 
the bearing firmly to the shaft and 
thereby causes the inner race to re- 
volve with the shaft. 

The housing for the bearing, which 
has been designed to simulate clear- 
ances, etc. in actual practice, consists 
of two parts (K1) and (K2), which 
screw together. That part of the 
housing (K1) which is on the outside 
is sealed so that no leakage of grease 
occurs; but the opposite half of the 
housing (K2) has an opening slightly 
larger than the shaft diameter and is 
supplied with a cup arrangement (not 
visible in Fig. 2) to catch any grease 


which leaks out. By screwing the two 
halves of the housing together, the 
side pressure against the outer race 
holds the bearing in place in the 
housing. 

To measure the torque, the housing 
is fitted with a torque arm (L), 
shown in Fig. 3, graduated to permit 
a wide range in torque measure- 
ments. By means of a system of 
levers (M), the force of the turning 
moment of the housing is registered 
in grams on platform scale (S). To 
measure the bearing temperatures, a 
calibrated thermocouple (N) is 
screwed into the housing so that the 
junction presses against the end face 
of the outer race. 

To simulate high and low tempera- 
ture operating conditions, the entire 
bearing and housing assembly has 
been provided with an_ insulated 
chamber (O), equipped with an in- 
sulated cover plate. This chamber is 
provided with a copper tubing coil 
permitting the circulation of isopro- 
pyl alcohol cooled by dry ice, yielding 
the low temperature range of room 
to —40° F. The cover plate has a 
calrod heating unit and a fan, giving 
a high temperature range of room 
to +300° F. 

The operation of the machine with 
the automatic controllers ‘and re- 
corders is illustrated in Fig. 4, and 
described as follows. Two units com- 
prise the temperature control: the 
time-pattern transmitter (F) and the 
controller (E). The pattern trans- 
mitter contains a rotating cam, 
shaped to provide the temperatures 
required. A cam follower riding the 
cam operates a flapper valve which 
in turn.causes changes in the air 
pressure supply to controller (E). 
The cam is cut to dictate a time pat- 





Fig. 1—General arrangement of the grease testing machine before installation 
of recorders and controllers 
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Laboratory Practices 





tern of a temperature rise from 80 
to 250° F. in one hour and a constant 
temperature of 250° + 2.5° F. for 
two hours, this being one of the 


Fig. 2 —.Left: end 
view of grease tester 
showing the housing 
assembly for ball 
bearings 


Fig. 3— Right: end 
view of assembled 
machine showing 
torque arm, thermo- 
couple, etc. 


standard test procedures. The tem- 
peratures of the bearing and test 
chamber are recorded on the Brown 
two point potentiometer (G). 
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E—DASH POT 
C—CONNECTING ROD 


TO TEST BEARING __ 








Fig. 4—Lever arm arrangement for measuring torque 


Fig. 5—Grease testing machine with automatic controls 


The measurement and recording of 
bearing torque is accomplished by 
using Baldwin “SR-4” strain gages 
(I) and the “SR-4’” strain recorder 
(H). Fig. 5 illustrates the apparatus 
for torque measurements. In that 
drawing, strain gages (A) are mount- 
ed on the lever arm (B). The torque 
from the test bearing is transmitted 
to the lever arm by connecting rod 
(C). Under the action of high start- 
ing torque the lever arm is deflected 
downward until it hits spring (D). 
The action of the spring is such to 
prevent excessive deflection of the 
lever arm. Under lighter running 
torques the spring is not used, as the 
arm is not deflected enough to hit 
the spring. 


Lever arm deflection is measured 
by the strain gages, which consist of 
a fine wire which is changed in length 
under the action of the lever arm. 
The change in length of the wire al- 
ters its resistance, by which means 
the torque is converted to readings on 
the strain recorder through its elec- 
trical circuit. To prevent excessive 
vibration of the lever arm, a dash 
pot (E), filled with a suitable hy- 
draulic oil is mounted in front of the 
lever arm. 


The above description has covered 
the use of the machine on a ball 
bearing. A second housing designed 
so as to accommodate two opposed 
tapered roller bearings also may be 
used. 
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PROVIDES 


. Sound engineering design 

. Continuing research and development 

. Periodic performance and equipment inspections 
. The most modern in desalting equipment 

. Complete laboratory testing and advisory service 


. Adequate stocks of replacement parts conveniently available 
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. Service personnel, facilities and know-how unequalled 
in the field of desalting 















For complete information on 
the benefits of Petreco Electric 
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America, the efficient performance of 
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QUESTIONS and ANSWERS 





Gasoline and Cycling Plant Operation 


Are natural gasoline and cycl- 
ing plant operators currently 
giving any consideration to 
improving the octane value of 
their product, such as might 
be obtained with catalytic 
processes for desulfurization 
or reforming? 


Surprisingly enough, the answer to 
the above question in the majority of 
cases is NO. It is true of course, 
that the larger operators, by virtue 
of extensive fractionation equipment 
and careful segregation of the higher 
octane fractions, do give a good deal 
of consideration to octane value im- 
provement. The average small oper- 
ator, however, does not have such ex- 
tensive equipment. 

Due to the fact that butanes are 
being used for LPG and other profit- 
able markets, the average vapor pres- 
sure of natural gasoline has fallen to 
approximately 12-16 lbs., thereby in- 
creasing the amount of natural 
needed by the refiner to meet motor 
fuel vapor pressure requirements. Ac- 
cordingly, as this percentage of nat- 
ural gasoline increases, so does the 
importance of its octane to the re- 
finer. 

Several gasoline and cycling plant 
operators, with an eye toward the 
increasing octane trend, have instal- 
led or are installing Perco Catalytic 
Desulfurization or Catalytic Reform- 
ing Units to realize premium prices 
for their products. 

These units are upgrading natural 
and cycling plant gasolines from 5-9 
octane numbers at the +3 c.c. TEL 
level. Below are plant data illustrat- 
ing the octane enhancement achieved: 


Catalytic desulfurization of nat- 
ural gasoline (C_ and lighter). 
The combined iso-butane and 
heavier fraction from one natural 
gasoline plant is processed through 
the desulfurization unit. This process 
improves the quality of the butanes 
in that, after subsequent fractiona- 
tion they contain no traces of mer- 
captan sulfur. The iso-butane, iso- 
pentane, normal pentane and normal 
pentane and heavier are fractionated. 
All products are doctor sweet, corro- 
Sion negative and very low in sulfur 
and gum, requiring no further chem- 
ical treatment. Properties of the 
feed and product are given in Table 1. 
Catalytic reforming of cycling 
plant gasoline 
in instances where a high octane 
“Jump” is desired from cycling plant 
gasolines for blending purposes, cata- 
lylic reforming is desirable. One 
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Data in answer to questions 
presented on these pages is 
supplied through the coopera- 
tion of authorities with the 
equipment and_ engineering 
companies of the Natural Gaso- 
line Supply Mens Assn., among 
others. Readers are invited to 


submit queries on plant operat- 
ing problems in their own work. 











catalytic reformer processing a 10 
lb. R.V.P., 410° E. P. cycling plant 
gasoline at 1025°F. is recovering 
92% of the hydrocarbon charged. The 
rise in octane numbers secured is 
shown in Table 2. 

Catalytic desulfurization of a 

straight-run natural gasoline 

blend 


In one plant sour natural gasoline 
is injected into a crude pipeline 
and recovered after preheating the 
crude-natural mixture. The recovered 
natural is then blended with 400° E. 
P. straight-run gasoline before charg- 
ing to a catalytic desulfurization unit. 
The blended product after caustic 
washing is sweet, non-corrosive and 
suitable for finished gasoline blended 
with the other refinery’ gasoline 
streams. Octane improvement for 





TABLE 1—Properties of Feed and 


Product* 
Catalytic 
Desulfurized 

Feed Product 
BeeGee TE ccccccccesns GE neg. 
ER neg. neg. 

Sulphur—% ......2.... 0.06 0.003 

Octane A.S.T.M, clear... 63.0 63.0 
Plus i c.c. TEL...... ©@8.6 73.0 
Peet 2 6.0, Filtesccccs Tae 80.3 
Pius 3 c.c. THL...... %4.8 82.5 


* Basis: 10 lb. natural gasoline after re- 
moval of iso-pentane and lighter. 





TABLE 2—Rise in Octane Numbers 
Catalytic 
Reformed 
Product 
Re- Re- 
Motor search Motor search 


—— 


Octane A.S.T.M. 
CF secs, ae 59.7 68.0 71.4 
Plus 3 c.c. TEL 81.6 81.8 85.0 88.0 





TABLE 3—Octane Improvement 


Catalytic 
Desulfurized 
Feed Product 
Octane A.S.T.M. Clear. 56.9 59.5 
Pee a GO. cesassesss GS 77.5 





this operation is shown in Table 3— 
J. W. Sandberg, Perco Division, Phil- 
lips Petroleum Co., Bartlesville. 


What ratio of depth to diame- 
ter is recommended for solid 
desiccant bed? 


In the design of a solid adsorbent 
bed for the dehydration of gas con- 
sideration should be given to the 
following factors: volume of gas, 
pressure, density or specific gravity, 
temperature of incoming gas, mois- 
ture content, liquid content, optimum 
flow rate through bed, permissible 
pressure drop through bed, desired 
dew point and regeneration cycle. 


For most drying applications a de- 
siccant approximating four to eight 
mesh (based on Tyler screens) is 
used. However, 0.5-in. to 0.25-in. sizes 
are readily available and frequently 
used where lower back-pressures are 
desired. Some engineers use a grada- 
tion of sizes in the same bed. The 
common practice today is to specify 
a bed depth or height of three to four 
times the diameter. Increasing the 
height of the desiccant bed will give 
an increase in the amount of total 
moisture removed but doing so will 
also increase the resistance to flow 
(pressure drop). For mechanical and 
process reasons, a two-tower unit 
is preferred to a single tower with 
double the height. 


The flow of gas should be at a rate 
sufficient to allow the optimum con- 
tact interval with the solid desiccant 
in obtaining good adsorption and the 
desired gas dew point. Flow rates of 
10 to 20 cu. ft. per hour per Ib. of de- 
siccant, or a face velocity of 40 ft. 
per min., usually are specified for a 
desiccant of the activated alumina 
type in maintaining maximum drying 
at high efficiencies. The moisture 
adsorptive capacity of activated alu- 
mina will be increased by lowering 
the temperature of incoming gas. 
Where inlet gases have a temperature 
of above 90°F, pre-cooling of the 
gas will result in better efficiencies 
in the drying bed. 

With the adsorption of moisture 
there is a temperature rise (heat of 
adsorption) which, if not dissipated, 
may sharply decrease the overall ad- 
sorptive capacity. The quantity of 
heat liberated in the bed is a func- 
tion of the moisture content of the 
gas. For practical purposes the heat 
of adsorption is usually considered 
equivalent to the heat required to 
vaporize an equal amount of water.— 
Boyd F. Koepke, Aluminum Co. of 
America, Dallas. 
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Patent Trends in Petroleum Refining 


By PETER J. GAYLOR 


Patent Attorney and Editor “The Technical Survey” 
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Use of Tannic Acid in 


Regenerating Spent Caustic 


JON AFTER OUR ARTICLE 
\2 was published under this heading 
in the December issue (pg. 1219), a 
patent (U. S. 2,453,067) was noted as 
issued to Pure Oil Co., covering the 
use of tannic acid as an oxidation 
catalyst, together with a solubility 
promoter (other than tannic acid) 
for increasing the solubility of mer- 
captan in the hydroxide. Such pro- 
moters are cresylates, potassium iso- 
butyrate, and other compounds used 
in the solutizer process. 

As can be seen form Fig. 1, tannic 
acid alone (Curve B) somewhat in- 
creases the solubility of mercaptans 
in caustic (compared with Curve A). 
The addition of cresylates to caustic 
causes an appreciable increase in 


1000 


solubility (Curve C) which is still 
more pronounced when tannic acid is 
also added (Curve D). It will be ob- 
served that this patent is specifically 
limited to use with solutizer promo- 
ters. 

Pure Oil has been covering other 
catalysts. In its U. S. 2,444,051 it 
employs 2,5- and 3,4-dihydroxy dip- 
henyls as subsitutes for tannic acid. 
In U. S. 2,457,635, it uses 0.1-3% of 
a phenolic substance which is less 
effective than hydroquinone as an 
oxidation catalyst, together with 
0.0001-1% of a soluble salt of copper, 
nickel, cobalt or iron. 


Welding under Oil 


N MANY WELDING OPERA- 
TIONS, particularly those employ- 
ing the electric arc, access of air is 
avoided to prevent oxidation of the 


MERCAPTAN DISTRIBUTION COEFFICIENTS 
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Ag AT 100 a's 


SON NaOH 2N NaCR(C-CRESOL) 
— +/%CPTANMIC ACID 


700 OF VARIOUS MERCAPTANS 


Fig. 1—Effect of 
Tannic acid as an 
oxidation catalyst 
in the removal of 
mercaptans (Pure 
Oil Co. — US. 
2,453,067) 
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metal. When nitrogen is employed 
as the “inert’’ atmosphere, harden- 
ing of the welded metal often occurs. 

An Egvptian firm, Salvage & 
Marine Cc, of Egypt, has been de- 
veloping welding processes in which 
air is excluded and some time ago 
obtained U. S. patent 2,408,175 on a 
method of welding under the surface 
of water, such as beneath the sea. 
Due to the conductivity of the water, 
special precautions must be taken to 
prevent leakage of current from the 
electrode and to prevent electrolytic 
action between the water and the 
electrode. 

Recently, the firm obtained U. S. 
Patent 2,455,441 in which a layer 
of oil is employed above the work to 
exclude air. Welds made in this 
manner are said to be softer and 
superior to welds made under water 
or in air. Thus, for example, cast 
iron parts which would otherwise 
crack during welding can be- success- 
fully welded in this manner. 





Fig. 2—Technique developed for weld- 
ing under oil, the oil being employed 
to exclude air (U.S. 2,455,441) 


Fig. 2 illustrates the manner in 
which the welding is carried out. 
The work 15 to be welded is placed 
on supports 13 and 14. The electrode 
20, covered with the conventional 
coating of flux 24, is preferably given 
a coating of polyvinyl chloride to pre- 
vent the oil from penetrating the 
pores of the flux. Welding of seam 
16 is then conducted in the conven- 
tional manner. Nothing is specified 
concerning discoloration of the oil 
by the arc. 


Other Recent Patents 


Below are presented brief reviews 
of other process and product pat- 
ents issued recently and of in- 
terest to petroleum processors. 


Improvement in catalytic cracking, 
consisting of charging with the pow- 
dered catalyst a powdered inactive 
material with a settling rate lower 
than that of the catalyst, the velocity 
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in the contact zone being maintained 
to carry out in suspension only inac- 
tive particles. U. S. 2,455,915; Wal- 
ter H. Borcherding to M. W. Kellogg 
Co. 

Catalytic cracking with a ‘solid 
catalyst, in which quicklime is incor- 
porated in the catalyst and contact- 
ed with carbon dioxide during the 
cracking reaction. U. S. 2,456,072; 
Milton M. Marisic to Pure Oil Co. 


Catalytic cracking process in which 
the naphtha fraction from fractiona- 
tion is contacted with contaminated 
catalyst in a separate stripping zone 
to displace high boiling hydrocarbons 
from the catalyst, the naphtha frac- 
tion then being introduced into the 
fractionation zone without passing 
through the reaction zone. U. S. 
2,456,148; Davis Read Jr. to Univer- 
sal Oil Products Co. 


In a system for recovering olefins 
from a C, feed stock by contacting 
with sulfuric acid; the step of sub- 
jecting the sulfuric acid extract, after 
it has left the reaction zone and be- 
fore it reaches the regeneration zone, 
to special heating conditions to im- 
prove the purity of the product. U. 
S. 2,456,260; Arthur A. Draeger to 
Standard Oil Development Co. 


In catalytic cracking, charging a 
catalyst comprising a major portion 
of a synthetic cracking catalyst of 
relatively large size particles and a 
minor portion of fine clay, separately 
withdrawing a stream of catalyst 
from the bottom of the cracking 
chamber independently of the oil 
vapors. U. S. 2,456,306; Edward W. 
S. Nicholson to Standard Oil Develop- 
ment Co. 


In shutting down a _ catalytic 
cracking unit, after the supply of 
hydrocarbon to the reaction zone is 
discontinued, the use of steam under 
prescribed controlled conditions . to 
maintain the catalyst in the reaction 
zone in a fluidized state and to trans- 
fer it to the catalyst retention and 
regeneration zones. U. S. 2,456,310; 
Franklin M. Orr to Standard Oil De- 
velopment Co. 

Converting stabilizer gases from 
oil cracking to hydrocarbons within 
the gasoline boiling range, by separ- 
ating the gases into a C, fraction 
and a fraction comprising chiefly C.,, 
C, and C, hydrocarbons subjecting 
the fractions to related catalytic 
polymerization reaction using a solid 
phosphoric acid catalyst. U. S. 2,456,- 
338; John J. Stadtherr to Pure Oil Co. 


Production of branched chain hy- 
drocarbons, by simultaneously dehy- 
drogenating and isomerizing paraf- 
finie C, or higher hydrocarbons, and 
reacting the resulting branched chain 
olefinic product with an alkylatable 
hydrocarbon to form a higher boil- 
ing branched chain hydrocarbon WU. 
S. 2,456,672; Herman S. Bloch and 
Raymond E. Schaad to Universal Oil 
Products Co. 
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Pressure Vessel 
8’0” x 10454” long. 
A. S. M. E. Code—U-69. 
Plate thickness 3/,”’ 
Custom Engineered 


by NATIONAL MP mai hPaty,,| 
liable and 
inset: sapdinadi ENGINEERED 


| forthe chemical, proc- TO MEET EXACTING CODES 
| essing and petroleum AND REQUIREMENTS 

| industries. All manu- FROM OPEN HEARTH, STAINLESS, 
| facturing operations STAINLESS CLAD, 


sued as forming, ATCC mn CGRCLU MULL 
welding, stress re- : 
lieving and machin- 
ing are performed within our own plant—under the con- 


stant protection of X-ray and manual inspections. 


NATIONAL will gladly work with you while your plans 
are in the formative stages, or from completed blue prints. 


Write for Bulletin which shows our complete 
fabricating facilities, 





NATIONAL 
PRODUCTS 


& 
Pressure Vessels 
Galvanizing Kettles 
Annealing Covers 
Tin Pots 
Salt Annealing Pots 
Wire Annealing Pots 
Special Plate Work 





















ANNEALING BOX COMPANY 


API-ASME Codes * Stress Relieving - X-ray 
Pledged to Quality Since 1895 
WASHINGTON, PENNA. 











... this statement, made 


Charged with ALCOA Activated* Alumina, the original 
Lectrodryer went to work 16 years ago—and is still on 
the job—drying gas for heat treating steel at Thomas 
Steel Company. Since then the idea of dehumidifying gas 
for metallurgical purposes has become common practice. 


From this early beginning, Pittsburgh Lectrodryer 
Corporation has pioneered all over the world in the 
drying of liquids and gases, and continues to be one of 
the leading manufacturers in the field... And ALCOA 
Activated Alumina is still the standard desiccant used 
in their machines. 


There are good reasons why equipment manufacturers 
have used ALCOA Activated Alumina through all these 


years: 

e ALCOA Activated Alumina dries liquids and gases to a 
lower dew point than any other commercial adsorbent. 

e It is uniform in purity, composition and structure. 

e It is non-toxic and is inert to most gases and vapors. 


e The particles are strong, and do not break down on re- 
peated cycles of saturation and re-activation. 


e Neither liquid water nor wet steam causes disintegration. 


16 years ago, is still 


true today! 
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Although it has little resemblance to the modern Lectrodryers 
produced today, Lectrodryer ““No. 1” has been in service since 
1932 at Thomas Steel Co., Warren, Ohio, drying cracked 
natural gas for heat treating carbon steels. 


Operating economies result, not only from the great 
length of time that ALCOA Activated Alumina can be 
used, under normal circumstances, but also because 
the cost of ALCOA Activated Alumina is relatively 
low. Let us send you complete information on this 
stable, economical drying agent. Write to: ALUMINUM 
ComMPANY OFAMERICA, CHEMICALS 
Division, 1780 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


* Reg. T. M. of Aluminum Co. of America 
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LOW SODA ALUMINAS e 
SODIUM ACID FLUORIDE ~* 
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HYDRATED ALUMINA 
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Patent Trends 





_ 


Process for stripping spent fluidized 
catalyst by the fluidization of the 
fouled catalyst with oxygen of not 
less than 95% purity. U. S. 2,456,707; 
Percival C. Keith to Hydrocarbon Re- 
search, Inc. 

Catalytic cracking process com- 
prising introducing a suspension of 
solid catalyst in a fluid organic re- 
actant into the upper portion of re- 
action zone with a catalyst bed; pass- 
ing the catalyst-reactant stream 
downward through the reaction zone; 
withdrawing the stream of reaction 
products and contaminated catalyst 
from the bottom of the reaction zone; 
transferring the stream by means of 
the pressure in the reaction zone to 
a higher separation zone; separating 
the reaction products and transferring 
the separated contaminated catalyst 
by gravity to a regeneration Zone. 
U. S. 2,456,715; Frederick W. Leffer 
to Universal Oil Products Co. 


Method for making petroleum coke 
by injecting particles of heavy oil 
into a current of heated gases under 
controlled velocity and temperature, 
coke particles above a predetermined 
size dropping out of the bottom of the 
reaction chamber. U. S. 2,456,796; 
August Henry Schutte to Lummus 
Co. 


In an HF conversion process, the 
prevention of siliceous deposits by 
contacting overhead effluents show- 
ing such deposition with a drying 
agent to decrease the water content 
of the effluent to below the amount 
which is soluble in the condensed 
effluent. U. S. 2,456,348; Paul M. 
Waddill to Phillips Petroleum Co. 


In catalytic conversion with alum- 
inum chloride in an unpacked reac- 
tion chamber, maintaining a continu- 
ous circulating stream of hyrocarbon 
gases containing sublimed aluminum 
chloride in a closed circuit consisting 
essentially of the unpacked reaction 
chamber and an aluminum chloride 
dispersing zone into which fresh 
sublimed aluminum chloride is intro- 
duced. U. S. 2,456,557; Adam De- 
duszynski, Chester, England, to Shell 
Development Co. 


Producing phenol by contacting, at 
a high temperature, a mixture of 
benezene gas and oxygen-containing 
oxidizing gas with a moving bed of 
solid porous adsorbent metal oxide 
catalyst. U. S. 2,456,597; Carleton H. 
Schlesman, William I. Denton and 
Richard B. Bishop to Socony-Vacuum 
Oil Co., Inc. 


In the multi-stage regeneration of 
moving bed catalyst, an improvement 
consisting of recycling to the inter- 
mediate zones of regeneration a con- 
trolled amount of the gaseous pro- 
ducts of regeneration, independently 
of the amount of regeneration gas 
supplied to the zone. U. S. 2,457,837; 
Thomas P. Simpson and Charles V. 


ee to Socony-Vacuum Oil Co., 
nc, 
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VISCOSITY 


MEASUREMENT 


CONTINUOUSLY 
AUTOMATICALLY 


(and with automatic control of the viscosity, if desired) 
RIGHT IN THE PIPE LINE, WITHOUT WITH- 
DRAWAL OF FLUID SAMPLES, WITHOUT 
STOP-WATCH READINGS OF EFFLUX TIMES 


NOW AN ACCOMPLISHED FACT 


Viscosimeters have graduated from the class of lab- 
oratory test instruments to full-fledged industrial 
instruments which perform their function without 
manipulation by an operator, just as temperature, 
pressure, flow and level instruments have been doing 
for many years. 





TYPICAL APPLICATIONS 
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VISCOSIMETER FOR DETERMINING THE REACTION 
END POINT IN RESIN MANUFACTURE 


OPEN HEARTH FURNACES 
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CONTROLLER 
FUEL OW STEAM WEAT 
STORAGE EXCHANGER’ 
PUMP 


FLOW DIAGRAM FOR VISCOSITY CONTROL 
OF OPEN HEARTH FUEL OIL 





PRINCIPLE OF OPERATION 


Continuous viscosimetry has been accomplished by utilizing one of the unique 
properties of the F & P FLOWRATOR meter (formerly rotameter): ability 
to make metering floats either vistosity sensitive or viscosity immune. Into 
one FLOWRATOR are placed two metering floats, the one so shaped 
that it is very viscosity sensitive, the other one with the patented F & P vis- 
cosity immune shape. When fluid flows upward through the tapered metering 
tube both floats will, of course, rise in the normal manner. However, the 
elevation of the one float will be relatively slight, since it is produced solely 
as a function of fluid flow rate. The other float elevation will be much greater 
since it is a function both of viscous drag and flow rate. The space increment 
thus created between the two floats is a direct measure of viscosity. By se- 
lecting any particular flow rate which will give a convenient elevation of the 
one float to serve as a reference line, the other float elevation may be 
marked as viscosity graduations in terms of centipoises, centistokes, S.S.U. 
or any other desired units. Viscosity measurement all the way from .0008 to 
800,000 centipoises is now possible. 


Write for catolog 88 giving much additional information. F&P VISCORATOR 
continuous viscosimeters have been thoroughly tested in trial installations for 
well over a year. 


FISCHER & PORTER CO. 
DEPT. 9M-1Z HATBORO, PA. 




























































Stationary R-C inert 
Gas Generator mount- 
ed on steel base. 


Capacity 3,000 CFH. 








You can reduce the hazards of processing, handling or storing inflam- 
mable gases or liquids with R-C Inert Gas Generators. They produce 
cheaply a mixture of nitrogen and carbon dioxide, using oil or gas as 
fuel. Both fixed and portable units have these outstanding advantages: 
Large capacity in terms of weight and cost. 

Low operating and maintenance cost. 

Quick adjustments for complete combustion. 

No adjustments, for same fuel, needed after shut-down. 
Operation not affected by variation in back pressure. 

Extremely quiet operation. 

With capacities from 1,000 CFH to 50,000 CFH, R-C Inert Gas Gener- 
ators provide quick, de _pendable protection, at low cost. They are equally 
efficient, also. for inert gas production for processing operations. Write 
for details in Bulletin 100-B-14. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


902 Texas Avenue, Connersville, Indiana 


RooTs-(ONNERSVILLE 


BLOWERS + EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 


“SUSY = 


* * ONE OF THE DRESSER INDUSTRIES ~* * 





Patent Trends 





Process for converting ethylene *o 
ethyl alcohol, by subjecting ethylene 
to the action of an aqueous solution 
of hydrogen fluoride and boron tri- 
fluoride, at between 200 and 300 
and at pressure sufficient to maintain 
the aqueous solution in liquid phase, 
U. S. 2,457,882; Frederick E. Frey to 
Phillips Petroleum Co. 


Process for removing mercaptans 
from a sour light naphtha substantial- 
ly free from phenols, by contact with 
a caustic alkali solution containing 
phenols as a solutizer to increase the 
solubility of mercaptans, controlling 
the phenol content of the caustic so- 
lution by contact with a stream of 
heavy naphtha containing a higher 
concentration of phenol than the light 
naphtha. U. S. 2,457,975; John A. 
Bojt to Standard Oil Co. (Indiana). 


Method for recovering MF from an 
azeotropic mixture with water, which 
comprises cooling the mixture to 
form crystals, melting the crystals 
and passing to fractional distillation. 
U. S. 2,458,044; Cruzan Alexander to 
Phillips Petroleum Co. 


Process for separating olefin from 
paraffin hydrocarbons by contacting 
with a solution of a silver salt in 
acetonitrile. U. S. 2,458,067; Ber- 
nerad S. Friedman and Russell F. 
Stedman to Universal Oil Products 
Co. 

Producing diolefins by contacting a 
mixture of butenes and 5 to 10 vol. % 
of 5 carbon atom hydrocarbons more 
saturated than diolefins, at 1000 to 
1300 F., with a dehydrogenation cata- 
lyst in the presence of steam. U. S. 
2,458,082; Myron O. Kilpatrick to 
Phillips Petroleum Co. 


Moving bed catalytic cracking of 
heavy oil into gasoline, the oil charge 
containing a substantial fraction boil- 
ing above the desired reaction temp- 
erature; the heat of the catalyst in the 
conversion zone and the temperature 
of the charge oil being proportioned 
to maintain the conversion zone at a 
desired reaction temperature between 
800 and 1000 F. and not above the 
boiling point of the substantial por- 
tion of the charge oil. U. S. 2,458,109; 
Thomas P. Simpson to Socony- 
Vacuum Oil Co., Inc. 


Moving bed catalytic cracking of a 
high boiling liquid hydrocarbon, by 
injecting the charge oil in spray form 
into a shower of catalyst particles in 
the upper portion of the conversion 
zone to contact the catalyst particles 
before reaching the surface of the 
catalyst bed. U. S. 2,458,162; William 
A. Hagerbaumer to Socony-Vacuum 
Oil Co., Inc. 


Catalytic cracking apparatus de- 


sign comprising a vertical cylindrica! 


conversion chamber, vertical cylin- 
drical regentration chamber superim- 
posed above the conversion chamber, 


a stripping chamber in the lower por- 


tion of the conversion chamber. U. § 


2,457,232; Robert J. Hengstebeck to 


Standard Oil Co. (Indiana). 
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No Groping for cc 
ments! No “sweating 
alignments! No haphazard a 


ment of parts to cause ceehiatal Every: zy 
thing about the Foxboro Model 40 Con- 


troller is designed for orderly accessi- 
bility as well as precision. 


With the door opened, operating 
controls are all conveniently grouped in 
the upper right corner. Instantly acces- 
sible! Pressure reducing valve and 
transfer switch are equally handy. Sim- 
ple removal of chart plate (no tools, no 
pen-removal) makes all working parts 
easy to reach . . . with unit construction 
throughout to insure automatic re-align- 
ment, even after disassembly and reas- 
sembly. 


This outstanding accessibility is only 
one of many advantages that result 
from top-to-bottom new design that 
makes M-40 the finest modern controller! 


Books 


AN “EYE-OPENER” IN 































»'¢ BORO 


REG. U.S. PAT. OFF. 








“THE FINEST MODERN CONTROLLER” 








The Model 40 Pneumatic 
Controller is available for 
temperature, pressure, flow, 
liquid level, humidity, dens- 
ity, etc., in a full range of 
control actions and combina- 
tions. Write for Bulletin 381. 
The Foxboro Company, 
262 Neponset Avenue, 
Foxboro, Mass., U. S. A. 


The complete Model 40 co | 
incorporating flapper and nozaie 


control relay, hydron system and 


resistances is actually a series of 
sub-assemblies mounted on a single, 
solid base casting. Because of its 
overall unit construction, sub-assem- 
blies as well as the entire unit may 
be removed or replaced easily and 
quickly without destroying original 
alignments. 

Here’s a typical example of the 
permaligned construction through- 
out the M-40 Controller . . . another 
important reason why instrument 
men recognize the M-40 as the finest 
modern controller. 
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CONSTRUCTION 








“THE FINEST 


MODERN CONTROLLER” 
































EQUIPMENT PATENT REVIEW 


Radiant Energy Aids Separation 
Of Constant Boiling Mixtures 


In addition to the radiant energy apparatus for separating 
constant boiling binary mixtures described below, this month's 
review of new and improved devices used in petroleum process- 
ing and handling operations on which patents have been issued 


recently includes: 


@ Stationary vanes not used in catalyst separator design 
® Photocell device adjusts heat input to laboratory still 
® Partial pressure is principle of new hydrogen meter 
@ Vapor pressure is basis of fractionation control 


SEPARATION OF TWO compounds hav- 
ing almost identical boiling points, 
or those which form constant boiling 
mixtures, can be accomplished by use 
in the fractionating tower of a coil 
or coils‘supplying high frequency ra- 
dio waves. It is based on the fact 
that chemical compounds having the 
same vapor pressure differ in their 
absorption of radiant energy. The 
radiant energy can therefore be uti- 
lized to maintain one component in 
a liquid state while converting the 
other to a vapor state or vice versa, 
or to maintain one as a liquid while 
converting the other to a solid. 

One form of the invention is shown 
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Fig. 1—Radiant energy from coil 18 
separates two components with iden- 
tical boiling points (U. S. 2,455,812) 
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in Fig. 1. In operation, vapor con- 
sisting of two components passes up- 
wardly from the main fractionator 
through packing 16 into the zone 17, 
in which there is a multiturn sole- 
noid 18 made of copper tubing. Wa- 
ter, or some other temperature con- 
trol medium, is passed through this 
coil. The two components with simi- 
lar boiling points pass over the coil 
in vapor form at a temperature at 
which the liquid and gas phases are 
in equilibrium. 

For example, for water at 760 mm. 
pressure, this is 100° C.: the one 
component reaching the coil which 
is slightly cooler than the vapor, 
condenses. The other component re- 
ceives sufficient energy from the ra- 
diation field to keep it in vapor form, 
and to superheat the vapor slightly. 
This component passes out of the 
zone in the form of vapor. 


To insure complete separation of 
the components, any part or all of 
the component remaining in vapor 
form may be admitted to the re- 
flux head and after condensation re- 
turned for recycling by conduit 21. 


Advantage cited for the method. is 
that it can be carried out in the top 
of a conventional fractionation col- 
umn during normal distillation with- 
out adding azeotrope forming agents, 
solvent extraction or chemical reac- 
tion agents, and then later recovering 
such added reagents. 

U. S. 2,455,812, issued Dec. 7, 1948, 
to Carleton H. Schlesman, assignor 
to Socony-Vacuum Oil Co., Inc. 





Stationary Vanes Not Utilized 
In Catalyst Separator Design 


MORE COMPLETE separation of cata- 
lyst particles from _ hydrocarbon 
streams at lower maintenance cost 
is said to be obtained in an improved 
centrifugal separator which does not 
use conventional stationary vanes. 


— 


Such vanes represent a costly re- 
placement item that is eliminated in 
the new design which features re- 
duced erosion of separator internals. 
A cross-sectional drawing is shown in 
Fig. 2. 

Catalyst-laden gas comes in 
through pipe 10, passes out through 
its flared lower end and strikes the 
inside of bowl 12, which is rotated 
by a motor or turbine 14. Vanes 18 
on the rotating bowl help create the 
desired centrifugal action. The heavy 
catalyst particles are ejected out- 
wardly against the wear plates 30 
which line the inside of vessel 20, 
while the gas passes upwardly and 
is removed through line 22. Catalyst 
particles drop through the four large 
ducts 26 and out through line 23. Any 
gas occluded in the separated solids 
escapes by means of line 28 to the 
upper portion of the vessel 20. 

Chief point of erosion is at the 
wear plates 30, which are readily re- 
movable, and are made preferably of 
some hard-surfaced material such as 
glass or stellite. 

U. S. 2,456,329, issued Dec. 14, 
1948, to Erlo F. Schoder, assignor 
to Standard Oil Development Co. 


























Fig. 2—Centrifugal action in improved 

catalyst separator is furnished by re- 

volving bowl 12 with vanes 18 (U. S. 
2,456,329) 





Phofocell Device Adjusts Heat 
Input to Laboratory Stillpot 


GRADUAL AUTOMATIC control of heat 
to the stillpot of a batch or a con- 
tinuous still as used in the labora- 
tory can be had by means of an ar- 
rangement as illustrated in two forms 
in Fig. 3. 

Variations in internal tower pres- 
sure are registered by the level of 
the mercury in manometer tube 13. 
The apparatus is arranged so that 
light from lamp 10 passes through 
the lens 11, or a slit 16, and the man- 
ometer tube before striking photo- 
electric cell 15. The light strikes the 


185 





















BOLT 


Equipment Patent Review 




































































ee ee “a 
HEATING OR © oa 
COOLING CHAMBER . 1S 
w& ) 
ol 
' ie 10 hE 1S 
N - | 
10 ™“ 
WN 
a4 - 
16 












5” FOR R-5—= 





FOR R-20,30->4 





























us Jerguson Heated Gages 
for accuracy if you are deal- 
ing with high viscosity liquids that 
flow sluggishly. 

On the other hand, if you are 
dealing with highly volatile liquids 
which tend to boil, use Jerguson 
Cooled Gages with circulating 
cooling medium. 

In either case, Jerguson en- 
gineers have the answer, with a 
complete line of gages that give 
accurate reading of all liquids un- 
der ail temperature conditions. 

Jerguson Heated-Cooled Gages 
are made in internal tube and 
double chamber models for all 
pressures. 


Illustration shows Internal Tube 
Model, Reflex Type, with No. 93 
Valves. Write for 
Data Unit No. 17. 


GAGE & VALVE 
COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 
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Fig. 3—Photo cell 15 regulates heating current in a stillpot with variations in 
mercury level in tube 13 (U. S. 2,455,243) 


photo cell in degrees of intensity 
varying with the height of the mer- 
cury in tube 13. Resultant variations 
in the photo cell current are used to 
control the electric load on the still- 
pot heater. 

It is possible to utilize instruments 
other than a manometer. For exam- 
ple, the pointer on a Bourdon gage 
can be replaced with a vane, which 
will serve to interrupt the light beam 
in varying degrees. 

U. S. 2,455,243, issued Nov. 30, 
1948, to Edward H. Epprecht, as- 
signor to Gulf Research & Develop- 
ment Co. 





Partial Pressure Is Principle 
Used in New Hydrogen Meter 
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Fig. 4—Permeability of metal tube 2 
provides tor metering hydrogen con- 
centration (U. S. 2,456,163) 


HYDROGEN CONCENTRATION in a given 
confined zone or a flow stream can 
be measured with reasonable accu- 
racy by determining the partial pres- 
sure of the hydrogen in the gaseous 
mixture by using a hydrogen per- 
meable metallic partition, which will 
not pass liquid materials. A meter 
based on this principle, and similar 
in operation to an osmotic pressure 
measuring device, is illustrated in 
Fig. 4. 

The fluid stream flows through 
from left to right. Thin tube 2, made 
preferably of palladium or platinum, 
permits the passage of the hydrogen 
present in the stream. The ratio of 
readings on pressure gages inserted 
at 8 and 9 provides a measure of 
the percentage of hydrogen. 

Cooling fins 7 prevent overheating 
the housing when subjected to ex- 
cessive gas temperatures. Tube 2 is 


corrugated to handle thermal expan- 
sion and contraction effects. When 
the fluid stream is at low tempera- 
tures, the accuracy of the device can 
be improved by installing a small 
electrical heating element in annular 
space 3, because the permeability to 
hydrogen of the palladium or plati- 
num is increased when hot. 

U. S. 2,456,163, issued Dec. 14, 
1948, to Charles C. Watson, assignor 
to Universal Oil Products Co. 





Vapor Pressure Control Basis 
For Improved Fractionation 


CLOSER FRACTIONATION in commercial 
columns, where it is required to sep- 
arate materials of relatively close 
boiling points, can be accomplished 
by basing the regulating instrumen- 
tation on the vapor pressure charac- 
teristics of the desired cut as com- 
pared to the vapor pressure charac- 
teristics of the next higher or next 
lower components of the charge mix- 
ture. 


In conventional practice, separation 
is controlled by three methods: 1) 
control of general operating tempera- 
ture-pressure level, 2) control of re- 
flux ratio, and 3) control which sets 
the product composition by adjust- 
ing the heat and material balance. 
The invention involves the employ- 
ment of all three, but features im- 
provements in the third method. 


It adjusts the heat and material 
balance by a pressure-sensitive in- 
strument available commercially, and 
known as a “hydron,” comprising 
two bellows, one within the other. A 
reference fluid is contained in the in- 
ternal bellows and the tower vapors 





How to Obtain Patents 


Readers may obtain copies 
of any U. §. patents from the 
Patent Office at 25 cents each. 
Order by patent number direct 
from: The Commissioner of 
Patents, Washington 25, D. C. 
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distant from the flame. 


@ 
fluid travel for each 


give the minimum variation 
nperature and are essential 


ISO-FLOW =—@y FURNACES 
UNLIMITED a 732k ca. erect tree. 38 UT Y 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 


120 EAST 41ST STREET, NEW YORK 17, N. Y. 


Representatives: Bethlehem Supply Co., Tulsa and Houston © Lester Oberholtz, Calif. © D. D. Foster Co., Pittsburgh * Faville-Levally Corp., Chicago 
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Equipment Patent Review 





exert their pressure effects on both 
bellows by passing into the annular 
space between the two. The resultant 
motion is transmitted to control 
mechanisms on the control valves in 
the bottoms, overhead vapor, or re- 
flux lines, whichever may be de- 
sired. 

U. S. 2,456,398, issued Dec. 14, 
1948, to Clarence G. Gerhold, assign- 
or to Universal Oil Products Co. 





Other Recent Patents 


Space does not permit the com- 
plete review of all patents is- 
sued recently on equipment for 
the petroleum processing indus- 
try. Following, however, are brief 





HERE’S A 


abstracts of those with the great- 

Wy Cl KI r° est interest: 
i Gi # Gi pe Tiermal Cracking Furnace, de- 
signed primarily for obtaining ethy- 
TO DO YOUR DRAINAGE JOBS BETTER FOR LESS MONEY! __ ene from propane, in which need for 
customary convection heating tubes 
is eliminated and tube replacement 


in general is said to be decreased. 


The Versatile 
U. S. 2,456,787, issued Dec. 21, 1948, 


ee 9 ; riage to Ludwig Kniel, assignor to Lum- . 


Coking Unit for manufacturing 
STEAM TRAP 


coke from heavy hydrocarbon resi- 
The ever increasing demand 


dues, production in which is _ illus- 

trated by a given example indicat- 

ing coke yield at 12.2% of charge 

for the new CLARK 60” Steam Trap weight bins ae a ae be charge 
proves that Clark engineers “hit the of 12.5° API oil. U. S. 2,456,796, is- 
jackpot”’ again on this one! It is small, ” sued Dec. 21, 1948, to A. H. Schutte, 
costs less, yet it does a better job in more places than any other trap in its class! assignor to Lummus Co. 











The CLARK 60 "is the email trap with the big trap features’’ such as positive Catalyst Disengager for moving- 
seating with guided disc. It is equipped with two inlets and two outlets for bed type catalytic cracking units in 
easy installation on horizontal or vertical lines. which improved separation of fines 

is obtained within rather than outside 


THE CLARK MAN UFACTU RING co. the reactor or regenerator shell, thus 

1842 EAST 38TH STREET+ CLEVELAND 14, OHIO reducing carryover of particles in 

effluent vapors. U. S. 2,457,098, is- 

sued Dec, 21, 1948, to Ernest Utter- 

aioe back, Edward L. Sinclair and John 

CLARE “68 A. Crowley, Jr., assignors to Socony- 

STEAM TRAP 7 , 

Vacuum Oil Co., Inc. 


ee ell 









= CLARK “70" CLARK “70-T" 
STEAM TRAP STEAM TRAP 


Centrifugal Pump in which ineffi- 
ciencies due to eddy currents in the 


discharge pipe are reduced by sepa- 










“cRV" rating the outlet line into two or 
PRESSURE CLARK “430” CLARK more separate passageways, thus 
REGULATOR STEAM TRAP STRAINERS 


constraining every portion of the out- 
going fluid to a predetermined path. 
U. S. 2,454,390, issued November 23, | 
1948, to Oystein Jacobsen, assignor | 
to The Duriron Co., Dayton, Ohio. 














Write today for 

complete story Fluid Catalytic Cracking Unit in 

which the reactor and the regenera- 

tor efficiency is increased by employ- 

ing a combination of rotating blades 

and stationary vanes in each vessel, ! 

operated by a vertical drive shaft. 
—_ U. S. 2,453,592, issued November 9, 

TRAPS — FLOAT, INVERTED BUCKET, OPEN BUCKET 1948, to David H. Putney, assignor to 


AND VACUUM ® REDUCING VALVES e@ STRAINERS Stratford Development Co., Kansas 


City, Mo. 


on Clark Traps 


and Valves. 
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Five years ago, the Sellers Injector Corporation installed 
the first of their new valves for controlling harsh chemicals 
used in petroleum processes. 

Since then, over 1,200 have been put into service... 
1,200 positive shut-off valves in lines carrying corrosives 
from hydrofluoric acid to brine. 

Performance? The Sellers Injector Corporation can show 
you proof that only 4 per cent have required minor repairs. 
And—in every case—positive shut-off was obtained when 
required. 

Let’s look at one of these valves in HF service: 

The body and bonnet are cast steel, but all the other vital 
parts—stem, plug, seat, back seat, lubricators, lock nuts and 
packing glands—are MONEL*. 

This liberal use of Monel is important. In hydrofluoric 
acid service, for example, those Monel parts were subjected 
to a constant boiling mixture at 230-300° F. under pres- 
sures of 75-110 psig. At the end of 5 years, they were still 
on the job! 

And Monel withstands such commonly-met corrosives 
as sulfuric acid, caustic soda, hydrogen sulfide, anhydrous 
ammonia, salt water and brine—and dilute concentrations 
of hydrochloric acid which result from electrolysis of brine 
in crude. 

For complete information about Sellers Monel-trimmed 
Positive Shut-off Valves and their special, easy mainte- 
nance features, write Sellers Injector Corporation, 1600 
Hamilton Street, Philadelphia 30, Pa. 


*Reg. U.S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


EMBLEM OF SERVICE 





teak mate 


PETROLEUM PROCESSING, February, 1949 


THE SELLERS MONEL-TRIMMED 
VALVES described in the ac- 
companying text are de- 
signed to provide the flow 
characteristics of gate valves, 
the facility of repairing 
globe valves, and the positive 
shut-off of properly func- 
tioning plug cock valves. 






MULTIPLE SEATING SURFACES 
assure greater tightness, 
longer life and increased de- 
pendability. Sellers Monel- 
trimmed valves are also pro- 
vided with a bottom pocket 
which acts as a trap for en- 
trained solids and corrosion 
products. This not only pro- 
tects the valve, but down- 
stream equipment as well. 


M Oo N E L. .-Your Partner in Progress 
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SNUFFS OUT FIRE IN 60 SECONDS 


Gasoline blazing away . . . AER-O-FOAM applied . .. 14 seconds later, 
fire under control . . . and in 60 seconds it’s out fo stay out! 


That’s the kind of speedy fire protection National AER-O-FOAM 
provides. AER-O-FOAM forms a quick, thick, tough, airtight blanket 
of foam that snuffs out flames .. . protects production facilities, refineries 
and bulk plants. Non-corrosive, it can be washed or brushed off 
machinery, walls and floors when dry. 


For positive fire protection, use FIRE-TESTED National AER-O-FOAM. 
For complete fire-fighting equipment and engineering assistance, call 
on National Foam Fire System Engineers. 


NATIONAL FOAM SYSTEM. 


Headquarters for Foam Fire Protection 


Packard Building. Philadelphia 2. Pa. 
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NEWS OF 


Manufacturers—Suppliers—Engineering Firms 


Serving the Petroleum Processing Industry 


Expansion, Transition 


Process Industries Engineers, Inc., 
has recently organized and opened 
offices in Pittsburgh. Company vice 
president is William W. Calihan, who 
recently resigned as Director of Sales 
and Advertising of the H. K. Porter 
Co., Inc. Other officials are R. R. 
Maccary, R, E. Nelson, and R. F. Fey. 
Plan is to integrate sale of estab- 
lished engineering equipment with 
design and fabrication of specially- 
designed equipment. Fields to be 
covered will include material storage, 
handling, fluid movement, mixing and 
agitation, reduction and separation. 


Yarnall-Waring Co., Philadelphia, 
manufacturers of steam engineering 
equipment—valves, gages, columns, 
joints, traps, nozzles, strainers, etc. 
—has recently completed its 40th 
year of operation. Company maga- 
zine, YARWAY News, has devoted 
entire recent issue to a history of the 
company and its products. 


Swift & Co. has made first deliv- — 
ery of product from its new indus- 
trial oil processing unit at the Tech- 
nical Products Plant at Hammond, 
Indiana. Products from this new 
plant wili provide raw materials to 
industries that manufacture such 
items as buffing and lubricating com- 
pounds, cutting oils, insecticides, can- 
dles, floor waxes and polish, etc. 


American Steel & Wire Co., a sub- 
sidiary of United States Steel Corp., 
has set up a separate sales division 
for stainless steel wire, bars, and 
strip. Executives include Banks F. 
Eudy as manager and C. Richard 
Horwedel as assistant manager. 


Combustion Engineering Co. and 
Superheater Co. have been merged 
following recent approval by stock- 
holders of both concerns. New firm 
name is Combustion Engineering-— 
Superheater, Inc. 





Branches, Distributors 


A\iretool Manufacturing Co., Spring- 
field, Ohio, has opened a new branch 
office in Tulsa, with James M. Brown 
'n charge. Mr. Brown has. been 
moved over from a similar post at 
the company’s recently opened branch 
tfice at Baton Rouge, where he has 
been succeeded by M. E. Segraves. 
As manager of the Tulsa branch, Mr. 
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Brown has been assigned to serve 
customers in Oklahoma, north and 
west Texas, eastern New Mexico, and 
will be available for service calls in 
Kansas. 


Syntron Co. has established a new 
sales office in Des Moines, Iowa, with 
Mark Chisholm as district sales man- 
ager; and a new office in Kansas 
City, Mo., with Ernest K. Hood as 
district sales manager. 


American Flexible Coupling Co. has 
appointed Ehret & Kinsey as repre- 
sentative sales engineers in Chicago, 
located at 327 So. La Salle St., Chi- 
cago 4. 


Wheelco Instruments Co. announce 
the opening of a new district office 
at 2204 Fannin St., Houston 5, Texas. 
The new location, under the direction 
of George Hatfield, formerly of the 
company’s Chicago sales office, will 
handle sales and service for the states 
of Texas, Louisiana, and New Mexico. 





Personnel Changes 


Thomas Bryan & Associates—A. C. 
Atwater has joined this industrial en- 
gineering and constructing firm as 
manager of the petroleum and chem- 
ical division at the main offices in 
Houston. Mr. Atwater has worked 
with Atlantic Refining Co. as a de- 
velopment engineer on cracking proc- 
esses; Arthur G. McKee & Co., as 
process design engineer on refinery 
construction, and more recently in 
various capacities representing Mc- 
Kee on foreign refinery construction 
projects in Japan, Brazil, France, It- 
aly, Germany, England, and Rou- 
mania, 


Foster D. Snell, Inc. — John J. 
Mahoney has been named Director 
of Engineering, with headquarters at 
the company’s building, 29 West 15th 
St., New York City. Mr. Mahoney, a 
graduate in chemical engineering in 
1940 from the College of the City of 
New York, pursued further studies 
under a graduate fellowship at the 
University of Pennsylvania. He 
comes to the Snell organization fol- 
lowing experience with Colgate-Palm- 
olive-Peet Co., Burns & Roe, Selas 
Corp. of America, and the Philadel- 
phia Navy Yard. 


Taylor Forge & Pipe Works—- 
Frank S. G. Williams, of New York, 


and eastern manager for Taylor, has 
been elected chairman of the Amer- 
ican Standards Association Sectional 
Committee B-31, which is responsi- 
ble for the American Standard Code 
for Pressure Piping. 


Lima-Hamilton Corp.—Eugene C. 
Schum, formerly district sales man- 
ager of the Nordberg Manufacturing 
Co., has been appointed Diesel en- 
vine sales manager of the Hamilton 
Division, and will make his head- 
quarters at Hamilton, Ohio. 


Truscon Steel Co. — C. B. McGe- 
hee has returned to assume the re- 
sponsibilities of his former position 
as General Manager of Sales, after 
a year’s leave of absence. 


Stainiess Products, Inc.—Fred W. 
Duemler, formerly vice president of 
the Walworth Valve Co., has been 
named manaver of Stainless Products’ 
southwestern district, with headquar- 
ters at 309 Browder St., Dallas 1, 
Texas. 


National Supply Co-—A. E. Witt 
has retired from active duty as Divi- 
sion Controller and Assistant Sec- 
retary, but will remain with the Tor- 
rance, Calif.. group in an advisory 
capacity. He has completed 32 years 
of service with the company. Fred 
W. Mill comes from the position of 
General Plant Controller to Mr. 
Witt’s position as Division Controller. 
Mr. Mill has been with the company 
since 1917, starting at that time as 
Timekeeper at Torrance. 


? 

United Centrifugal Pumps, a divi- 
sion of United Iron Works—Val Lo- 
banoff has been appointed Assistant 
Chief Engineer at the main office and 
plant, Oakland, Calif. Mr. Lobanoff's 
previous specialized experience in re- 
finery and high pressure boiler feed 
pump design has resulted in his be- 
ing assigned to aid in developing new 
lines of centrifugal pumps. 


{Iverson Supply Co.—J, W. (Joe) 
McCarty has been named to the com- 
pany’s sales staff with headquarters 
at Tulsa in the general office. Mr. 
McCarty was associated previously 
with Franklin Supply Co., Bethlehem 
Supply Co., and Manning, Maxwell 
and Moore, Inc. 


Allegheny Ludlum Steel Corp. — 
Robert M. Arnold, a director, has 
been appointed to the position of a 
newly created vice presidency. Mr. 
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Manufacturers—Suppliers—Engineering Firms 





Arnold is also president of Arnold 
Engineering Co., of Chicago, a wholly- 
owned subsidiary. 


Bjorksten Research Laboratories 
—Mrs, Guitta Blau, who majored in 
chemistry at Columbia and Cornell 
Universities, has joined the staff of 
a newly established branch at Mad- 
ison, Wis. 


, Joseph T. Ryerson & Son, Ince. - 

William Seymour, Jr., with the com- 
pany for 31 years, has been elected 
vice president and will be in charge 
of plant: operations and service for 


& THE NEW SARGENT | 


ASSEMBLY 
SUPPORT 
SYSTEM 


for: 

Strength 
Rigidity 
Stability 
Flexibility o+ 
Application 


Recognizing the inconveniences 
which are encountered in using con- 
ventional type support stands for 
setting up assemblies in the labora- 
tory, E. H. Sargent & Co. has de- 
vised a new assembly support sys- 
tem which eliminates these difficul- 
ties and provides the chemist with 
a highly useful base on which to 
carry out any bench operation. 

Consisting of a heavy gauge alum- 
finum plate, available in two sizes, 
supported by four adjustable feet, 
for leveling, and tapped and 
threaded at convenient intervals to 
receive stainless steel rods, this new 
support stand has qualities of sta- 
bility, rigidity and flexibility of ap- 
plication not found in other conven- 
tional type stands. 

The stainless steel rods are 
threaded at one end and tapped at 
the other, giving the operator a vari- 
ety of heights in one foot increments 
as well as a wide selection of lateral 
distances at which the rods may be 
placed. For setups having large lat- 
eral distances two or more of these 
bases may be locked together by 


SARGENT 





the entire group of 13 plants. C. L. 
Hardy, who joined Ryerson in 1927 
at its Boston plant, has been elected 
assistant vice president and _ will 
serve in an executive capacity in 
the procurement branch. Thomas 
G. Miller, with the organization 1% 
years, has been moved up from as- 
sistant secretary to secretary. 


R. G. LeTourneau, Inc.—Hans A. 
Bohuslav has been appointed special 
engineering consultant to President 
LeTourneau. Mr. Bohuslav comes 
from Engineering Controls, Inc., 











crossbracing an upright on one to 
an upright on another. Any conven- 
tional clampholder of sufficient size 
to fit the rods will work satisfactorily. 


The new Sargent Assembly Sup- 
port System offers a common level 
base with heavy steel rods on which 
a wide variety of assemblies may be 
constructed and held rigidly in place. 

For your convenience in preparing 
an initial order, we have grouped 
under the following catalog numbers, 
such of the component parts of the 
system as we believe will be ade- 
quate for general laboratory use: 


$-78390 consisting of one, No. 78370 large 
aluminum plate 24”x16”x};”; four, No. 
78374 leveling feet; three, No. 78380 
Stainless steel rods 36”x5g”; two, No. 
78383 stainless steel rods 12”x5g”..$36.25 


$-78391consisting of one, No. 78372 small 
aluminum plate 16”x12”x,,”; four, No. 
78374 leveling feet; three, No. 78381 
Stainless steel rods 28”x12”; two, No. 
78382 stainless steel rods 12”x12”..$23.50 


Separate Bases, Feet and Rods are 
also available—write for our Bulletin 
on The New Sargent Assembly Sup- 
port System. 





SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS 
E. H. SARGENT & COMPANY, 155-165 EAST SUPERIOR ST., CHICAGO 11, ILL. 


MICHIGAN DIVISION 
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1959 EAST JEFFERSON DETROIT 7, MICHIGAN 
SOUTHWESTERN DIVISION S915 PEELER ST. 


DALLAS 9, TEXAS 


where he was vice president in chars 

of engineering and production. Bo: 

in Dresden in 1902, he received his 
technical training in German schoo!s 
before coming to this country. H 

has served a number of companies 
as well as the armed forces in a con- 
sulting capacity on Diesel engine a: 

velopment. 


American Brake Shoe Co. — Phi 
lip H. Clapp, Jr., a sales representa- 
tive, has been moved up as sales 
manager of the Engineered Cast- 
ings Division, with headquarters at 
Rochester, N. Y. 


Columbia Chemical Division, Pitts- 
burgh Plate Glass Co—Brooks M. 
Dyer, associated with the division 
since 1945, has been named St. Louis 
district sales manager, with heac- 
quarters at 3650 Market St., succeed- 
ing Vernon L. Clark, who has _ been 
assigned to special sales duties. Mr. 
Dyer served as assistant district 
sales manager at Philadelphia until 
his transfer to St. Louis. 


Clark Bros., Inc. — Richard (Dick) 
Jenkins has been appointed to the 
Los Angeles office Technical Service 
Department, coming from the com- 
pany’s plant at Olean, N. Y. 


Ozark-Maboning Co. — Dr. Wayne 
EK. White, of that company, has been 
elected chairman of the Tulsa sec- 
tion of the American Chemical So- 
ciety, succeeding Dr. Paul H. Card- 
well, chief chemist of Dowell, Inc., 
who in turn was named Section rep- 
resentative on the ACS Nationa! 
Council. Prior to his association 
with Ozark-Mahoning in 1946, Dr. 
White was professor of chemistry 
and physics at the American Insti- 
tute, La Paz, Bolivia; a research 
chemist with Aluminum Co. of Amer- 
ica; and a chemistry instructor at 
Western Reserve University. 


American Mineral Spirits Co. 
Clyde C. McInnes, formerly district 
manager of the Midwest and South- 
west territory, has been appointed 
manager of the Extraction Solvents 
Division. 


Great Lakes Carbon Corp. — Dr. 
Ernest R. Lilley has been elected 
vice president in charge of the com- 
pany’s Oil and Gas Division. For 
many years manager of the division, 
Dr. Lilley also continues as its chie‘ 
geologist and makes his headquar- 
ters at the New York general office. 
A Guggenheim Fellow in 1930-31, he 
is the author of a number of books 
on the geology of oil and natura! 
gas. During the war he served the 
Office of Petroleum Administration 
for War as chief analyst, division of 
reserves. 
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What’s New! 
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- + PROCESSES . 


SeOTERATURE my 


Reviewed by WILLIAM C. UHL, Equipment Editor 


I—Low Capacity Turbine Pump 





With motor and pump combined in- 
to one assembly, the ‘“‘Monobilt” tur- 
bine type pumping unit is designed to 
meet small floor space requirements 
in a small capacity pump, ranging 
from 2 to 10 gpm. Pumps are avail- 
able in three standard constructions: 
bronze-fitted, all iron, and all bronze. 
Motor is single phase, 110-220 volt, 
60-cycle capacitor type, with ball 
bearings, and stainless steel shaft. 
All motors except %4 hp. are dual 
voltage: the 4 hp. is 110 volt only. 
Roy E. Roth Co. 





2—Improved Safety Valve 


The “FarriSeal Bellows” is a type 
of construction for safety valves that 
isolates completely the lading fluid 
from the valve spring chamber and 
guide surfaces, and is said to be of 
advantage in connection with back 





For More Information 


reply cards to request ad- 

ditional information or lit- 
erature on any items reviewed 
in “What’s New!” Just circle 
the numbers corresponding to 
the numbers on the _ items 
you’re interested in, fill in the 
rest of the card, and drop it in 
the mail. No postage required. 


a Use one of the attached 
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pressure surge applications involving 
corrosive fluids. In such applica- 
tions normally, the surges cause the 
valve to pop early or late. With the 
FarriSeal Bellows, complete graphs 
are furnished allowing the user to 
predetermine the point at which the 
valve is to be set in order to elim- 
inate the error of hack pressure 
surge. The device itself is an en- 
veloping bellows built into the valve. 
It is made in type 316 Stainless 
steel as standard, and is available 
also in rubber and neoprene. It is 
reported to operate satisfactorily in 
cases where back pressures have been 
as high as 150 psi. Farris Engineer- 
ing Corp. 
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3—Air Compressor Motor 


E-M “Design X” is a new line of 
low starting kva, squirrel cage in- 
duction motors, in flange-mounted 
type and coupled two-bearing type, 
for direct connection to 514, 600, and 
720 rpm, air compressors. Maker 
states the design permits full-voltage 
starting (across-the-line) with a 
starting kva. of 425% as compared 
with 550% on NEMA Design B mo- 
tors. Advantage of full voltage 
starting is requirement for simpler, 





lower cost control equipment. Mo- 
tors are available in hp. ratings of 
60, 75, 100, 125, 150, 200, and 250. 
Electric Machinery Mfg. Co. 





4—Joint for Lined Pipe 


The “Gaco” joint is reported to 
reduce installation and repair costs 
on rubber-lined pipe as much as 50%. 
Manufacturer states it eliminates 
three steps normally encountered in 
lined pipe installations: no detailed 
layout plans are needed; welded fit- 
tings are eliminated; and repairs can 
be made on the spot by plant main- 
tenance crews if a supply of joints 
are kept in stock. Gaco joints are 
supplied in % to 4-in. pipe sizes as 
45° and 90° ells, Y’s, Tees, and sep- 
arate flange kits for connecting 
straight lengths. Gates Engineering 
Co. 
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5—Protected Switch 7. 
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PIPE WRENCH ECONOMY 


No pipe wrench housing 






+. . 
repair or expense with 
A die-cast and neoprene gasketed, 
aluminum housing totally encloses 
e “Unimax’”’ Model KMX precision 
switch, affording sealed protection 
| for the switch itself against splash- 
ing oil, moisture, and _ abrasives. 
Simplified mounting is provided by 
means of slip fit pins, interchange- 
able . side-plates, etc. Conduit hub 
connection has an internal %-in. pipe | 
thread. Overall dimensions of the [| 
aluminum housing are 1-13/16 in. 
high, 24% in. wide, 7/8 in. deep. A 
stainless steel pin on top the hous- 
ing transmits the operating force 
to the inner basic switch element. §f 
Unimax Switch Division, W. L. Max- 
son Corp. 





this Housing ever 
Breaks or Distorts we 
will replace it Free 
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6—Calibrating Manometer 


The Dual-Tube, 
Meriam Model-100 
Manometer is ex- 
4 ected to have a 
Attractive new as application 
REDFinish! in the petroleum 

refining field. It 

consists of two 
separate manome- 
ter tubes in the 
| same case, each 
tube with an indi- 
vidual well. The 





- i design enables an 
@ The famous riraip guarantee is just one of the features operator to read 
that make Ritaip the outstanding favorite of millions. You high range pres- } 
, ae f , ; sures, vacuums, 
also like the free-spinning adjusting nut, handy pipe scale on and differentials 
, . . | from the fioor lev- 
the hookjaw, the comfort-grip I-beam handle with flared end | a ‘Se Glee oo 
that keeps your hand from slipping off. For real efficiency the left has a scale 
= = increasing upward; 
and guaranteed economy, buy Rimaip wrenches, 6” to 60, Geeneentinten ° 
at your Supply House. a scale increasing 
downward. Both 





tubes are connect- 
ed in parallel to 
the same pressure 
source. The instrument is available 
in ranges from 50 to 150 in. Direct 
reading, it is useful as a calibrating 


, ™ , | standard for flow meters, pressure 
WORK-S AVER PIPE Smo MoM MEM | caces and other units operating 
| on pressure-or vacuum principle. 


THE RIDGE TOOL co. e ELYRIA, OHIO | Meriam Instrument Co. 
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7—Light Duty Soldering Tool 





The Ideal 450-watt ‘‘Thermo-Grip” 
is a light duty soldering tool operat- 
ing on the resistance heating prin- 
ciple and adapted to intermediate re- 
quirements such as small motors, 
switchboards, tubing, and other elec- 
trical equipment. Accessories in- 
clude a “pliers” attachment, ‘‘fork” 
attachment, and “pencil” attachment, 
each with plastic handles. The pow- 
er unit and carrying case of the tool 
measures 94% x 6 x 8% in., including 
storage space for the attachments, 
and weighs 16 lbs. complete. Two 
heats are provided, 5.3 and 4.2 volts. 
Ideal Industries, Inc. 





8—Stainless Filter Pump 


“SETHCO” Model SSI Filter Pump 
Unit, made entirely of Type 316 
stainless steel, uses granular acti- 
vated charcoal in a filter tube made 
of processed cotton yarn wound a- 
round a stainless steel core. It is 
said to require no filter aid to re- 
move even colloidal particles. Great- 
est efficiency is obtained at a filtra- 
tion rate of 100 gals./hr.; however, 
rates as high as 250 gph. can be 
handled. The unit comes complete 
with 110 volt AC or DC motor, 
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pump, and filter, mounted on a 
laminated plastic panel, and weighs 
40 lbs. Four casters provide ready 
mobility. Sethco. 





9—Hexadecane Available 


Research quantities are now avail- 
able of hexadecane, a moderately 
priced olefin raw material which is 
reported to have interesting possibil- 
ities in organic syntheses. Some of 
its physical properties are: 242° C., 
boiling point; less than —50° C., pour 
point; 90° C., flash point. Viscosity 
range is: 3.57 centistokes‘at 38° C.; 
2.57 at 54° C.; and 1.33 at 99° C. 
Houdry Process Corp. 





10—Close Throttle Valve 





LLL 


Designed for close throttle service, 
the Fig. 976-A, Jenkins, plug type, 
bronze, globe valve is said to be es- 
specially suited for pressure regula- 
tion, steam control by-pass lines, tem- 
perature regulation, bleeds, drips and 
drains, soot blowers, continuous blow- 
downs, or any close control of steam. 
A 300 psi. valve, it is available in 
sizes 4 to 2 in., and has a plug 
and seat ring of a heat-treated, stain- 
less steel of 500 Brinell hardness. A 
long thread on the spindle (15.9/in.) 
permits 9 threads to be in contact at 
all times, providing less load per 
thread and long wear. Jenkins Bros. 
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cures 


For Dependable Service 
Marley patented Spray NOZZLES 
are used by industries where effi- 


ciency and economy are required. 


Write today for your Copy of the 


THE MARLEY CO., INC. 


KANSAS CITY 15, KANSAS 

























| 
| 

















What's New! 





11—Lightweight Dust Hood 


. 


4\, 
4 
. The “G-S” Fabric Dust Hood is 
loose-fitting and weighs only five 
ounces. Complete visibility is pro- 
vided through a large, clear plastic 
window. The unit can be worn with 
goggles or a respirator, and is ap- 
plicable to such operations as clean- 
ing boilers, furnaces, or wherever 


dust, dirt and spray is a nuisance. 
General Scientific Equipment Co. 





12—Ball-type Inner Valve 


Accurate regulation, greater ca- 
pacity, and tight closing are said to 
be features of the new ball type 
inner valve construction now supplied 
in all valves of the Klipfel ‘400” 
Series; for applications in steam, 
water, air, or gas service at inlet 
pressures less than 250 psi., reduced 
pressures below 150 psi., and where 
the reduced pressure must be adjust- 
ed frequently. The inner valve is 
actuated by a rubber diaphragm, the 
ball centering freely on the seat with 
uniform contact. When off the seat 
the ball is free to rotate so that all 
parts are exposed in turn to the 





scouring action of the flow; thus 
wear is in time evenly distributed. 
Klipfel Mfg. Co., Division of Hamil- 
ton-Thomas Corp. 





13—Low-pressure Shut-Off 


The “Warden” Automatic Low Pres- 
sure Shut-off Valves use a precision 
lapped synthetic rubber seat and are 
recommended for gas or fluid lines 
where positive closure is desired 
when pressure fails from any cause. 
They are said to be easily installed 
on gas or oil lines for industrial fur- 
naces and the like; they must be re- 
set manually after closure. Valves 
are set to close at pressure specified 
by a customer and are available in 
Model S, shown above, for high pres- 
sure use (4 oz. to 150 psi.) and 
Model G, for low pressure use (down 
to 2 in. water). Currently furnished 
in sizes from % through 8 in. Securi- 
ty Valve Co. 
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14—Laboratory Furnace 


The Type MM Cooley laboratory 
muffle furnaces are designed for an 
overall temperature range from 300 
to 2000° F. through use of an im- 
proved control mechanism which is 
said to extend the normal limits of 
about 1200° F. usually encountered 
in conventional rheostat-controlled 
furnaces. The control unit, called a 
“Selective Power Modifier’, is essen- 
tially a synchronous motor-driven 
variable cam which operates an ON 
and OFF switch once each minute. The 
only power consumption is in the mo- 
tor drive. The cam position, con- 
trolled by a setting knob, permits 
varying the ON and OFF intervals 
so that any power input from 5% 
to full power can be obtained. Con- 
trol is thus. obtainable from about 
300 to 2000° F., or furnace maximum. 
Five models of the Type MM line are 
offered, with inside dimensions from 
4x3x8in.to10x6x18in. Tem- 
perature uniformity of +5 —0° F. is 
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.. 
maintained by the power modifier 
used in conjunction with an indicat- 
ing-controlling pyrometer. Power in- 
put is 4 kw. at 230 volts. Cooley 
Electric Mfg. Corp. 





15—Oil-shale Crusher 


The “ACS” Hammermill Crusher, 
designed to reduce any hardness of 
friable materials uniformly and at a 
high tonnage rate, is reported to be 
proving efficient for oil shale reduc- 
tion purposes. Capacity of the unit 
is 250 tons of oil shale per hour. All 
crushing parts are of manganese 
steel, with joints machined for dust- 
tightness. Three types of hammers 
permit flexibility in reduction ac- 
tion to fit specific operating demands. 
Hammers are reversible, with two 
crushing surfaces. Replaceable grate 
bars are reinforced for added 
strength and are closely fitted for 
accurate control of product size. The 
“ACS” mill is available with either 
a conventional front feed for coarse 
product, or a specially designed cen- 
ter feed which lengthens the travel 
of shale in the crushing cycle for 
finer product and more rapid reduc- 
tion. American Pulverizer Co. 
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16—Deep Well Pump Motor 





The “Verticlosed Streamway” 
Motor, for deep well vertical pumps, 
has an interchangeable base to per- 
mit increase or decrease in horse- 
power without re-machining or ex- 
changing the pump head. A water- 
proof housing protects vital parts of 
the motor. Downdraft ventilation 
blasts hot air for approximately five 
diameters away from the motor. An 
adjustable hollow shaft makes it 
possible to adjust precisely the pump 
impellers and permits the heavy 
thrust bearing to be placed on top, 
eliminating the necessity of using a 
flexible coupling between: motor and 
pump shaft. Standard models include 
a reverse protection clutch: a special 
non-reversing locking device is op- 
tional. U. S. Electrical Motors, Inc. 





17—Oil-resistant Rubbers 


A series of synthetic rubber com- 
pounds, Buna N, Hycar, or WNeo- 
prene-based, are now available for 
fabrication into gaskets, _ sleeves, 
washers, tubing, and molded and ex- 
truded products designed to resist 
the chemical action of petroleum 
products, their derivatives, and other 
industrial or commercial lubricants. 
Synthetic rubbers having tensile 
Strength from 500 to 2500 psi. and 
elongations from 100 to 600% can 
be supplied according to specifica- 
tions. Manufacturer states the rub- 
bers can withstand temperatures 
ranging from —60 to 225° F. Stal- 
wart Rubber Co. 





18—Floor Protection 


“RESN-X” Flooring is a new re- 
siient and durable resurfacing ma- 


‘erial for floors which it is claimed 
will remain unaffected by most acids, 
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alkalis, oils, fats, and the like. It is 
non-slip, a good electrical insulator, 
and is recommended also as a safety 
stair tread. The material comes 
ready-mixed, packaged in 6-gal. con- 
tainers, and in three standard colors: 
tile red, utility green, and medium 
gray. Coverage per gallon is approx- 
imately 60 sq. ft., at 1/32 in., and 
30 sq. ft. at 1/16 in. thickness. Floors 
can be walked on in six hours. Full 
traffic can be resumed in 24 hours. 
Rock-Tred Corp. 





Trade Literature 


19—Laboratory Instrumentation 


Instrumentation, Vol. 3, No. 5; 
includes article describing instru- 
mentation of both research and ser- 
vice facilities at the new Whiting 
Laboratories of Standard Oil Co. 
(Indiana). The Brown Instrument Co. 


20—Petroleum Processing Index 


Petroleum Processing Index for 
1948; covers all special articles and 
stories as well as all regular depart- 
mental features for the 12 issues of 


the past year. Classification by sub- 
ject and by author, completely cross- 
referenced for ease of use. National 
Petroleum Publishing Co. 


21—Walkways & Loading Racks 


Safwalk Walkways and Loading 
Racks, Part 1, Sect. 6, Catalog 54; a 
42-page booklet giving complete des- 
cription of equipment for assembling 
refinery or bulk plant walkways, 
loading racks, etc., including dimen- 
sioned drawings, specifications, and 
application photographs. Black, 
Sivalls & Bryson, Inc. 


22—Valve Performance Report 


Performance Report on _ Sellers 
Positive Shut-off Valve for Highly 
Corrosive Penetrative Fluids; Report 
No. 94; gives performance data on 
1200 valves and detailed data on 23 
of them in service over five years, 
handling hydrocarbons, hydrofluoric 
acid, caustic soda, sulfuric acid, free 
sulfur, etc. at temperatures from 75 
to 300° F. and pressures from 20 in. 
Hg. vac. to 320 psig. Sellers Inject- 
or Corp. ; 
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Engelhard Recorder . 


FOR ACCURATE 


TEMPERATURE 
READINGS 


Dermanent — 
ecor 


This sensitive, direct-reading pyrometer assures you 
of permanent records of process temperatures. 
Reads one to six thermocouples and prints in black 
or colors on conveniently sized (6” wide) moving 


chart. 


Carefully built for long service, with friction- 
free galvanometer movement, Smv full scale; full 
electric operation; negligible temperature coeffi- 
cient in a dust-proof case that resists water, fumes, 
rough handling. Supplied in wall or instrument 


board types. 


For complete specifications, just fill out coupon 


below. 
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Please send me free copy of Bulletin 400 
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CF-102 


CHARLES ENGELHARD, INC. 


850 PASSAIC AVENUE, EAST NEWARK, N. J. 












The Cost Must be Right 


The Engineering and Con- 
struction Must be Right 


The Finished Plant Must 
Operate Economically 


and Efficiently 
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23—Non-fouling Exchangers 


The G-R Type CW Tubeflo Section, 
Bulletin 1622: explains design of heat 
exchanger in which heavy, viscous, or 
sediment-bearing liquids are carried 
through without fouling; including a 
chart for solving mean temperature 
difference formulas. Griscom-Russell 
Co. 


24—Electric Desalting 


Petreco Electric Desalting; a 12 
page booklet explaining the electrical 
method for desalting crude oil, with 
charts showing operational effects or 
charge rate, furnace temperatures, 
pre-heater performance, and_ salt 
content of crude; including case his- 
tories. Petroleum Rectifying Co. 


25—Petroleum Hydrocarbons 


Phillips 66 Hydrocarbons, 3rd Edi- 
tion; and Price List No. 7; catalogs 
complete line of hydrocarbons and 
aliphatic sulfur chemicals presently 
available; and brings up to date, as 
of January 1, 1949, charges, condi- 
tions of sale, shipping data, and other 
information. Phillips Petroleum Co. 


26—Boiler Surface Coatings 


Apexior Number 1, Bulletin 1530; 
describes a new protective coating 
for steam and boiler water exposed 
surfaces in boilers, economizers, cir- 
culators, and reheat units. .The ma- 
terial is said to afford complete pro- 
tection of metal at any degree of 
wet heat from 200° F. to highest 
operating temperatures encountered. 
Dampney Co. of America. 


27—Steam Turbine Centrifugals 


Coffin Turbo Pumps, Bulletin No. 
5; gives specifications and sectional 
drawings on a line of high speed, 
Single-stage, steam turbine driven 
centrifugal pumps with the following 
maximum ratings: steam pressure 
to 850 psi., back pressure to 200 psi., 
capacity to 500 gpm., discharge to 
1100 psi., head to 2500 ft., and liquid 
temperature to 300° F. J. S. Coffin, 
a., Co. 


28—Petroleum Products Pump 


Marlow Self-priming Centrifugal 
Petroleum Product Pumps, Bulletin 
PM48; 12 pages of engineering data, 
charts, and the like compiled during 
the development of a new centri- 
fugal pump with self-priming and 
Self-purging action, which is avail- 
able in capacities from 15 to 2000 
gpm. Marlow Pumps. 
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MORE special BOLING 


FOR HEAVY MACHINERY 





Sa a alll 


FOR over 30 years 
ERIE has specialized 
in the manufacture of 
high quality bolting. We 
use the very latest 
equipment for heat 
treating, machining, 
grinding and thread- 
ing. We are certain 
that we can produce 
better bolting at a sav- 
ing to you because we 
are specialists — send 
us your bolting speci- 
fication for our esti- 
mate. 





: REFINERIES 











A DEPENDABLE SOURCE OF HIGH QUALITY BOLTING FOR RAILROADS, REFINERIES, DIESELS, 
FARM MACHINERY, EXCAVATING EQUIPMENT AND ALL TYPES OF HEAVY MACHINERY. 














A SUBSIDIARY OF - 
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$1u0s * BOLTS . ‘NUTS ~~ ALLOYS + STAINLESS * CARBON + BRONZE | 














SAFE « 





HAND OR FOOT OPERATED 


For carboys, drums, and barrels. A smooth flow starts 
quickly . . . no dangerous spurts or splashes. Lifting and 
tilting of conta ner is eliminated. No dangerous pressure 
developes and flow can be instantly stopped. 

Equipped with flexible Saran tube and adapter for 
openings larger than 2%" dia. Long life $] 2. 80 
even when used with most corrosive liquids. TYPE FH 


ORDER DIRECT TODAY OR SEND FOR LITERATURE 


a —~ GUIDE TO SAFETY 


EGENERAL SCIENTIFIC 


EQUIPMENT COMPANY 


SAEZ 
TESTED INDUSTRIAL SAFETY PRODUCTS 





2759 W. Huntingdon St., Philadelphia 32, Pa. 


Respirators @« Pumps e Goggles e Shields e Gloves e Aprons e Helmets 
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29—Packing Materials 


Packing for the Chemical Industry; 
an 8-page bulletin giving specifica- 
tions, applications, and special fea- 
tures of a line of packings for chemi- 
cal use, including coils, spools, sheets, 
etc. Crane Packing Co. 


30—Hydrofluoric Acid 


Hydrofluoric Acid Anhydrous; 36 
pages on this material, including 
physical properties, types and ma- 
terials of construction for equipment 
used, methods of handling and stor- 


age, sampling and analysis, and a 
description of its use in the alkyla- 
tion of isoparaffins with olefins, as 
a condensing agent, and as a fluorin- 
ating agent. Harshaw Chemical Co. 


31—Chlorine Safety Chart 


Recommendations for Safety in 
Use and Handling of Liquid Chlorine 
Cylinders and Ton Containers; an 18 
x 23 in. wall chart in color on linen 
backed paper, lists recommendations 
for storage, handling, and use of 
chlorine containers, as well as emer- 
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GENERAL OFFICES: 
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gency, first aid, and prophylact ¢ 
measures. Hooker Electrochemical Co». 


32—Corrosives-handling Pumps 


Model 40 Corrosion Resisting Serics 
M Durcopumps, Bulletin 815; 29 
pages with sectional drawings, cut- 
away views, and specifications on a 
centrifugal pump line with inter- 
changeable parts, available in 12 
corrosion-resistant alloys, and with 
Tefion seal cages. Duriron Co. 


33—Thermocouples 


Thermocouples and Pyrometer Ac- 
cessories , Bulletin No. P1238; 56 
pages of catalog information, engi- 
neering handbook data, and typical 
applications on thermocouples, pro- 
tection tubes, and the like, including 
calibration tables and other informa- 
tion helpful to the user. Bristol Co. 


34—Helium-shielded Welding 


How to Use Helium-Shielded Arc 
Welding, a reprint of an article by 
Harold O. Jones, of technical sales 
division, Air Reduction; originally 
published in the American Machinis!; 
describing the technique, equipment 
used, and citing case histories of its 
application. Air Reduction Sales Co. 


35—Industrial Research 


Partners in Research is the 44- 
page Annual Report, 1948, of the 
Armour Research Foundation of 
Illinois Institute of Technology, cover- 
ing in interesting description most 
of the important projects being ex- 
ecuted by the Foundation, including 
many ‘of interest to the petroleum 
processing industry. 


36—Small-size Filters 


Laboratory and Pilot Plant Filters, 
Bulletin No. .251-R; a four page leaf- 
let describing a line of filters, contin- 
uous filters, and filter presses useful 
in experimental and control work. 
Oliver United Filters Inc. 





For Your Convenience 

Business reply cards are in- 
cluded in this issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information 
on any items reviewed in 
“What’s New!” You'll find 
them facing page 192. Just 
circle the numbers correspond- 
ing to the numbers on the items 
you’re interested in, fill in the 
bottom of the card, and drop it 
in the mail. No postage re- 
quired. 
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Mines Bureau Issues Report 
On Synthetic Liquid Fuels 


Synthetic Liquid Fuels from Hydrogena- 
tion of Carbon Monoxide, Technical Paper 
709, Part 1; Bureau of Mines, by Henry 
H. Storch, R. B. Anderson, L. J. E. 
Hofer, C. O. Hawk, H. C. Anderson, and 
N. Golumbic; 5% x 9 in., 220 pages, no 
cover binding, illustrated, indexed. (1948). 
50c. Order direct from Supt. of Docu- 
ments, U. S. Govt. Printing Office, Wash- 
ington 25, D. C. 


This first part of the Mines Bu- 
reau’s report on Liquid Fuels from 
Hydrogenation of Carbon Monoxide 
is divided into three major sections 
and an appendix. The first section, 
a review of the literature, covers 
the period 1913-1932 briefly in the 
introduction. Then it goes into indus- 
trial and engineering developments 
in the Fischer-Tropsch synthesis, the 
various catalysts used, the effects of 
operating conditions on the process, 
the properties of synthesis products, 
and estimates of costs. 

The second section is on the Mines 
Bureau’s research on catalyst prepa- 
ration. The third deals with the cor- 
relation of physical properties of 
Fischer-Tropsch catalysts with their 
activity. An appendix presents pro- 
cedures for the preparation of the 
various catalysts discussed in the 
main text. A well executed index is 
divided into three classifications: pat- 
ents, listed numerically; authors; and 
subject matter. 

In general it is an excellent piece 
of work that Dr. Storch and his as- 
sociates have here produced. Con- 
sidering the wealth of data being pub- 
lished every day on this fundamental- 
ly important topic, it is indeed well 
that at least much of the earlier 
work, prior to about 1946, has been 
consolidated and ably presented in 
this volume. 


Chemical Corps Story Related 
In New Non-technical Book 


The Chemical Warfare Service in World 
War II; 6 x 9 in., 226 pages, stiff cloth 
binding, illustrated, $4.00. (1948). 


Technical men in the petroleum 
industry who may be presently re- 
Serve officers in the military, or who 
may be active in any future armed 
conflict, will find much of interest in 
The Chemical Warfare Service in 
World War II. 

A report of the accomplishments 
of that part of the armed forces now 
know as the Chemical Corps, this 
book has been prepared under the 
Sponsorship of the Chemical Corps 
Association as a result of numerous 
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requests for data on chemical war- 
fare activities during the recent war. 


It is by no means complete and 
is said to be at most a comparatively 
non-technical report offered as a pre- 
liminary source of information to an 
official history, which will be pro- 
vided eventually by the department 
of the Army in its complete history 
of World War II. Subjects covered 
include training of personnel, gas 
warfare, chemical mortars, smoke 
protective screens, flame throwers, in- 
cendiary bombs, and special prob- 
lems such as the use of insecticides 
and the like. 

The Chemical Corps Association, 
now about four years old, is composed 
of regular and former officers and 
men of the chemical organization as 
well as civilians engaged in chemical 
warfare services. Although the asso- 
ciation had access to most of the rec- 
ords, the preface points out that 
time and funds placed a limitation 
on the extent to which the book could 
be complete. 


Book review briefs 


Design for Welding, edited by R. 
S. Green, D. C. Williams, and C. B. 
Smith; 5% x 8% in., 1054 pages, 
flexible binding, illustrated, indexed, 
$2.00. (1948) A compilation of the 
82 prize-winning papers in the most 
recent James F. Lincoln Arc Weld- 
ing Foundation Awards. Order direct 
from the Foundation, Cleveland 1, 
Ohio. 


High-Polymer Physics, A Symposi- 


um, edited by Howard A. Robinson; | 
514 x 8% in., 572 pages, stiff cloth | 


binding, 
(1948) 


illustrated, 


Scientific and Technical Abbrevia- 
tions, Signs and Symbols, by O. 'T. 
Zimmerman and Irvin Lavine; 5% x 
8% in., 488 pages, stiff cloth binding, 
$7.50. (1948) 

Trade 


Handbook of Material 


indexed, $12.00. | 


Names, by O. T. Zimmerman and | 


Irvin Lavine; 53% x 9 in., 515 pages, 
stiff cloth binding, $8.00. 


Mechanical Behavior of High Poly- 
mers, by Turner Alfrey, Jr.; 6 x 9 in., 
595 pages, illustrated, indexed, stiff 
cloth binding, $9.50. (1948) 





Unless otherwise indicated, copies 
of all books reviewed here may be 
ordered from the Reader's Service De- 
partment, Petroleum Processing, 1213 
West Third Street, Cleveland 13, Ohio, 
for the price listed, postpaid. Ohio 
purchasers please add 3% tax. 
NOTE: publisher’s prices are subject 
to change without notice. 
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MEETINGS 
... for the Oil Man 











FEBRUARY 


10, Chemical Market Research Assn., Biltmore 
Hotel, New York. 

28-Mar. 4, American Society for Testing Ma- 
terials, Spring Meeting and Committee Week, 
Hotel Edgewater Beach, Chicago. 

MARCH 

27-Apr. 1, American Chemical Society, 115th 
National Meeting (headquarters for Division 
of Petroleum Chemistry, Mark Hopkins Ho- 
tel), San Francisco. 

Western Petroleum Refiners Assn., 

Plaza Hotel, San Antonio, Texas. 


APRIL 


4-7, American Petroleum Institute, Division 
of Refining, Shamrock Hotel, Houston. 

11-13, American Society of Lubrication Engi- 
neers, Hotel Statler, New York. 

11-14, National Assn, of Corrosion Engineers, 
5th Annual Conference and _ Exhibition, 
Netherlands-Plaza Hotel, Cincinnati, Ohio. 

13-15, National Petroleum Assn., Hotel Cleve- 
land, Cleveland, 

20-22, Natural Gasoline Assn. of America, 
Texas Hotel, Ft. Worth, Texas. 


MAY 


9-11, Liquefied Petroleum Gas Assn., Meeting 
and Trade Show, Palmer House, Chicago. 
12-13, Instrument Society of America, 4th 
Annual Spring Meeting, Royal York Hotel, 

Toronto, Canada. 


JUNE 


5-10, Society of Automotive Engineers, Sum- 
mer Meeting, French Lick Springs Hotel, 
French Lick, Ind. 

9, Chemical Market Research Assn., Annual 
‘Business Meeting, Biltmore Hotel, New York. 

27-July 1, American Society for Testing Ma- 
terials, 52nd Annual Meeting, Hotel Chal- 
fonte-Haddon Hall, Atlantic City, N. J. 








Maintenance 
cleaning 
Costs 








yours FREE 


i hat 28-page Oakite Petro- 
leum Digest above is a honey! 
Petroleum men keep it handy 
for quick answers to cleaning 
problems in producing, refin- 
ing and marketing divisions. It 
gives helpful data on degreas- 
ing, paint-stripping, steam- 
cleaning, descaling—in all, 88 
jobs simplified by economical 
Oakite cleaning. Write. 


OAKITE PRODUCTS, INC. 
50D Thames Street, NEW YORK 6, N. Y. 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 


Specialized Industrial Cleaning 


MATERIALS « METHODS « SERVICE 























201 



















More Information 












EXCEL-SO 3." 


10-MICRON FILTER 





Excel-So Model “D” 
Micronic Filters are 
now available in capa- 
cities 10 GPM to 500 
GPM. 


Replaceable filter ele- 
ments of varying densi- 
ties can be provided to 
handle any product 
with results ranging 
from 5 to 50 microns 
on your specifications. 


Each element rated at 
10 GPM on gasoline 
has a net effective fil- 
tering area of 723.5 Sq. 
Inches. 


LONG UNINTERRUPTED 
OPERATION 
LOW PRESSURE DROP 


Warner Lewis 


CO, aN HY 


BOX 3096P -TULSA, OKLAHOMA 





Please Send 


Re: Model "D" 
Filters 


Name 

















) 
Street — 
City 
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Stanweod W. Sparrow, president 
for 1949 of the Society of Automo- 
tive Engineers, is vice president in 
charge of engineering, Studebaker 
Corp., South 
Bend, Ind. A na- 
tive of Massachu- 
setts, he graduat- 
ed from Worces- 
ter Polytechnic 
Institute in 1911! 
and immediately 
went to work for 
anautom o- 
bile manufactur- 
er. During World 
War I he was 
with the Nation- 
al Bureau of 
Standards on air- 
craft engine projects. He joined 
Studebaker in 1927 as research en- 
gineer and was in charge of build- 
ing Wright Cyclone engines during 
World War II. 


Mr. Sparrow 


* * Ba 


L. W. Moore has been elected presi- 
dent of Pan American Refining Corp. 
and Mexican Petroleum Corp. of 
Georgia and will have charge of the 
companies’ refin- 
ing activities. 
After graduating 
from Massachu- 
setts Institute of 
Technology in 
1933 he _ started 
in the research 
department of 
Standard Oil Co. 
(Indiana) at 
Whiting and 
in 1935 joined 
Pan American 
Petroleum & 
Transport. In 
1945 he was made manager of re- 
search for Pan American Refining 
and in 1947 he was made manager of 
manufacturing and a director of this 
company and a director of affiliated 
companies. 

D. J. Smith, while resigning as 
president of Pan American Refining 
and Mexican Petroleum Corp., re- 
mains chairman of the board and he 
is also president of Pan American 
Petroleum & Transport Co. 





Mr. Moore 


* * * 


Dr. J. L. Franklin, Humble Oil & 
Refining Co. is the new chairman of 
the South Texas Section of the Amer- 
ican Institute of Chemical Engineers. 
Dr. W. A. Cunningham, department 
of chemical engineering, University 
of Texas, is chairman-elect. 





E. Duer Reeves, a vice president 
and director of Standard Oil De- 
velopment Co. since 1947, has been 
electec executive vice president. A 
native of New 
York City, he is 
a graduate of 
Williams College 
and took grad- 
uate work in 
chemistry at 
FPrinecet on. 





He joined a com- 
pany affiliate at 
Baton Rouge in 
1931 and was 


transferred to the 
Develo p- 
ment Company in 
1937. In 1945 he 
became director of the Reearch divi- 
sion ot Esso ULaboratories. Mr. 
Reeves took an active part in the 
first experiments which resulted in 
the development of the modern 
Fluid catalyst cracking plants. 
Edwin J. Gohr becomes a vice- 
president and director of Standard 
Oil Development Co, He has been 
assistant manager of its research 
and development department since 
1945. He was born in Rochester, 
N. Y., attended the University of 
rochester and graduated from Massa- 
chusetts Institute of Technology in 
1926 with a degree in chemical en- 
gineering. He began his company 
service in process development work 
at Baton Rouge, was transferred to 
New York and in 1936 became as- 
sistant manager of the deveopment 
division. He aided in designing the 
first Fluid catalyst cracking unit. 


Mr. Gohr 


* * * 


E. J. Yocom, superintendent at the 
South Jennings recycling plant, Jen- 
nings, La., of Stanolind Oil and Gas 
Co. has been transferred to the 
Hastings gasoline plant, Alvin, Texas. 
He succeeds C. W. Ward, who has 
been made superintendent of Stano- 
lind’s new Elk Basin plant, Powell, 
Wyo. Mr. Yocom has been with 
Stanolind since 1933, and served as 
plant chemist and plant foreman at 
the South Jennings plant before be- 
ing made superintendent. He has a 
B.S. degree in chemical engineering 
from the University of Illinois, and 
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. shen diet hate HIGH OCTANE GASOLINE 
- SYNTHETIC RUBBER 
VARNISHES PHARMACEUTICALS 


Aluminum Chloride—As You Like It 


Consistently uniform high purity is one reason why processors like to. use Hooker 
Aluminum Chloride, Anhydrous. “hey know that here is one catalyst that will 





not “gum up” the works because of unknown impurities or changes in analysis 
froni one shipment to another. Where smooth operations depend upon uniform 
purity of the Aluminum Chloride, you can depend on Hooker. 

In Hooker Aluminum Chloride, too, you have a choice of four sizes from which 





you can select the one which will give you the best results. 


Extra Fine Grind An unscreened material, 90 to 95% passing +0 mesh 
Fine Grind an unscreened material practically all passing 20 mesh. 
Coarse Grind unscreened, 1 mesh and finer containing 25 to 35% finer 


than 20 mesh. 


‘ ‘ -« 
Coarse Screened same as above screened to remove 20 mesh and finer. 





Hooker Aluminum Chloride is being used as a catalyst in many Friedel-Crafts 
syntheses, polymerization, isomerization and halogenation. Practically free from 
iron (0.05% max.) it is especially desirable in the preparation of derivatives for 
use in the manufacture of high octane gasoline, lubricants, synthetic rubber, dyes, 
varnishes and pharmaceuticals. 

Additional physical and chemical data on this important chemical are con- 
tained in Technical Data Sheet 714, sent when requested on your letterhead. 
Hooker’s Technical Staff is also available for consultation and help on the appli- 
cation of Aluminum Chloride and the other Hooker chemicals to your purposes. 


SPECIFICATIONS 
Hooker Aluminum Chloride, Anhydrous AIC1, 
Gray, crystalline solid in four sizes. 
Molecular Weight 133.3 


ANALYSIS 


Aluminum Chloride 98.5 Y% min. 
Iron 0.05% max. 
Sublimables in air at 950° C. ..98.5 Yo min. 








oOKER t— 


HOOKER CHEMICALS 


ELECTROCHEMICAL 
COMPANY 


2 Forty-Seventh St., Niagara Falls, N. Y. 
New York, N. Y. Wilmington, Calif. Tacoma, Wash. 





Caustic Soda Muriatic Acid Sodium Sulfide Paradichlorobenzene Chlorine Sodium Sulfhydrate 
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On the Way to “BIGGER THINGS” 


Reflux drum leaves our 
Birmingham Shop for 
Baton Rouge refinery 







The next stop for this CB&I-built reflux Our complete design and fabrication facili- 
drum was Baton Rouge, La., where it went to ties are producing a variety of similar “cus- 
work in one of the world’s largest refineries— tom-made” steel plate equipment for the pe- 
operated by Esso Standard Oil Company. troleum industry: special designs and metals, 
The drum, which is 7 ft. 6 in. in diam. high pressure and high temperature ratings— 
by 20 ft., is monel-clad for corrosion re- all are a part of our regular working specifica- 
sistance, and is used as a reflux accumu- tions. We'll be glad to give you quotations on 
lator on an atmospheric pipe still. It the steel plate vessels you need. Also on field- 
operates at a maximum pressure of 50 lbs. per erected steel storage tanks. Ask our nearest of- 


sq. in. at 650° F. fice for details. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atlanta 3. ...++...2103 Healey Building Detroit 26 . 1532 Lafayette Building Philadelphia 3 ..1630-1700 Walnut St. Building 
ere | Raw 1527 North Fiftieth Street Houston 2 ::2130 National Standard Building Salt Lake City 1 = First Security Bk. Building 
> aa 1029-201 Devonshire Street ER ry 402 Abreu Building San Francisco 11 ..1208-22 Battery St. Building 
OT Fea 2114 McCormick Building Los Angeles Oe cia 1426 Wm. Fox Building ode eueen kiana 1330 Stuart Building 
Cleveland 15 ........2215 Guildhall Building New York 6....... 3310-165 Broadway Building MT De devcviunedécwnesas 1620 Hunt Building 


REPRESENTATIVES AND LICENSEES 
Horton Steel Works, Limited, Fort Erie, Ontario, Canada Leopoldo Sol & Cia, Reconquista 558, Buenos Aires, Argentina. 
Ateliers et Chontiers de la Seine Maritime, Paris, France Chicago Bridge & iron Company, Limited, Apartade 1348, Caracas, Venezuele 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Whessoe, Limited, Darlington, England 
Compania Tecnica Industrie Petroli, S.A. 1. Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
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Personals 





also studied at University of Kansas 
and University of Wyoming. 


H. W. Jones, plant foreman at Su- 
perior refinery, Vivian, La., has been 
made superintendent at the South 
Jennings plant, succeeding Mr. Yo- 
com. He holds a B.S. degree in 
chemical engineering from Iowa 
State College and joined Stanolind in 
1938. 


* * * 


Charles M. Ridgway Jan. 1 as- 
sumed the newly created position 
of manager of the Pure Oil Co. Re- 
search and Development Labora- 
tories. <A native 
of Titusville, Pa., 
he graduated from 
the University 
of Michigan and 
became super- 
intendent of the 
Pure refinery at 
Midland, Mich. in 
1932. Subsequent- 
ly he was assist- 
ant superintend- 
ent at Pure’s 
Heath, O., refin- 
ery and of its for- 
mer refinery at 
Muskogee, Okla, He served with 
PAW during the war as Chief of 
the Economic Section of the Refin- 
ing Division. Recently he has been 
technical assistant for Pure’s refin- 
ing division. 





Mr. Ridgway 


William B. Ross continues as di- 
rector of research and development 
for Pure Oil Co. The company is 
building a new research center at 
Crystal Lake, IIl. 


* * * 


J. W. Sandberg 
is a process en- 
gineer in the Per- 
co Division, 
Chemical Prod- 
ucts Department, 
Phillips Petro- 
leum Co., Bar- 
tlesville. A grad- 
uate of McGill 
University, Mon- 
treal, in 1940 in 
chemical en gi- 
neering, he is a 
former member 
of the Engineering Institute of Can- 
ada and comes to this country after 
Spending 6 years in Trinidad, B.W.L., 
at the refinery of Trinidad Lease- 
hol Is, Ltd. 





Mr. Sandberg 


* * * 


Osgood V. Tracy is manager of the 
Chemical Products Department of Es- 
So Standard Oil Co. He has been 
assistant manager. <A graduate of 
ne U. S. Naval Academy in 1924, 
| has been closely associated with 
‘he development of synthetic rub- 
‘ers, alcohols and other chemical 
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products from petroleum since he 
joined the company in 1930. He had 
previously served as division head 
of Standard Oil Development Co. 
and as manufacturing coordinator of 
chemical products for Esso Standard. 
He continues as a director of Enjay 
Co., Inc. 


* * * 


C. W. Walker is a maintenance 
foreman in the gas department of 
Genera] Fetroleum Corp., Lebec, Cal. 
He joined the company in 1928, served 
as pipefitter and sub-foreman and 
was made pipefitter leadman in the 
Lebec refinery in 1945. 
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J. ‘fT. Deane is vice president of 
Oronite Chemical Co. of Standard Oil 
Co. of California. He comes from 
the Oak Point, La., plant of the 
California Oil Co., where he was 
vice president and manager in charge 
of manufacturing lubricating oil 
additives. 

* * * 

V. E. O’Donnell, plant foreman at 
Stanolind’s La Rosa recycling plant, 
Woodsboro, Texas, has been pro- 
moted to superintendent of the Luby 
gasoline plant, Bishop, Texas, suc- 
ceeding H. J. Olinger, who was killed 
in a recent automobile accident. Mr. 
O’Donnell was plant engineer at the 


The direction of plus- 
A summary of achievement 


How like the founding fathers’ enigmatic words, ‘pursuit of 
happiness” is the ‘direction of plus."’ Surely there's no grand 
road to either. Yet this phrase seems to sum up Precision’s 
record for the manufacture of scientific laboratory apparatus. 
Note the photo above. It's a picture of our 1910 plant. 
It was adequate. We made good products there—mighty good. 
But, obviously, our newest and present plant is finer, better 


lighted, more modern. 


It was the comparison between our plants which caused us 
to review, in retrospect, all of our products. How much better 
they are NOW than formerly. And how many different indus- 
tries, scientific groups and associations, working in intimate 
collaboration with us, have contributed to that betterment— 
are now, continuing to improve today’s products. 

You may be interested in seeing the evidence of these 
changes. This ad starts a parade of Precision Scientific products 
to be shown—the old and the new... the endless chase in the 


direction of plus. 


Precision Scientific Company 
3737 West Cortland Street © Chicago 47, Illinois 


SALES OFFICES in Chicago, New York, Philadelphia, San Francisco 








-_Z 1945 é ALUMINUM ee 


On your heat exchangers handling products of sour 
crude, HS, CO2, or ammonia, you'll get two to 10 
times the life from Alcoa Aluminum Heat Exchanger 
Tubes. Aluminum has high resistance to corrosive 
attack by these products, as well as by steam and 
most cooling waters. 

Aleoa Aluminum Tubes are made in all standard 


Aleoa Alumin um 


at Exchan ger T 


He 


ubes 


© AMERi Cg 


diameters and wall thicknesses, in bare tubing for 
almost all refinery products and many cooling 
waters, in Alclad Tubing to stand up against highly 
corrosive fresh and salt waters. 

Tube sheets of Alcoa Aluminum are recommended 
to give maximum life with Aleoa Aluminum Tubes. 
You can use standard fabricating methods and 
tools, and usual good roll-in procedures. 

Get the facts on Alcoa Aluminum Heat Exchanger 
Tubes. Install a trial bundle on your next retubing job. 

Write today for a copy of the new booklet “Alcoa 
Aluminum Heat Exchanger Tubes”, or call your 
local Alcoa sales office, located in 55 leading cities. 
ALUMINUM CompANY OF AMERICA, 697 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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South Jennings plant for nearly three 
years before going to La Rosa as 
plant foreman in May, 1947. He has 
been with Stanolind since 1943. He 
attended the University of Minnesota, 
and has an engineering degree from 
University of Texas. 
* * * 


Irving A. Cole is manager of the 
technical division of Attapulgus Clay 
Co. He was formerly with the re- 
search and development department 
of Atlantic Refining Co. at Philadel- 
phia and Port Arthur and joined 
Attapulgus in 1946 to handle tech- 
nical aspects of the development of 
new products. 

* * * 

Thomas G. Gibian is on the staff 
of the research and deveolpment de- 
partment of Atlantic Refining Co., 
Philadelphia. He recently completed 
work for a Ph. D. at Carnegie In- 
stitute of Technology. 


Floyd F. Campbell, a pioneer with 
Phillips Petroleum Co. in the LPG 
field, and for several years! man- 
ager of its direct retail activities, 
has resigned 
from the com- 
pany, to enter the 
independent con- 
sulting field. He 
will specialize in 
retail sales, busi- 
ness management 
and promotional! 
activities in the 
LP @ business, 
maint ai n- 
ing headquarters 
in Bartlesville. A 
graduate of Pur- 
due University in 
chemical engineering, Mr. Campbell 
came with Phillips in 1928, soon 
after its Philgas division had been 
organized, and has taken an active 





Mr. Campbell 


part in the growth of the LPG in- 
dustry. He is national chairman of 
the Appliance Committee of the 
Liquefied Petroleum Gas Assn. 

* * * 

Howard R. Peterson has been elect- 
ed vice president of Indoil Chemical 
Co., chemical subsidiary of Stand- 
ard Oi] Co. (Indiana). He will con- 
tinue as sales manager, which posi- 
tion he has held since the chemical 
subsidiary was set up three vears 
ago. He is a graduate of the Uni- 
versity of Nebraska and _ studied 
in the Sorbonne, Paris, after over- 
seas service in World War I. 

* * * 

H. R. Alfson is gas engineer for 
General Petroleum Corp. at Worland, 
Wyo. He joined the company in 
1929, served as operator in a gas ab- 
sorption plant, laboratory technician 
and in 1945 was advanced to chem- 
ist at the Vernon, Cal., laboratories. 
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EDITORIAL VIEWPOINTS... 








“Selling” Oil's Biggest Customer 


WORTHWHILE SERVICE has been done on behalf 

of the petroleum industry by R. J. S. Pigott, of 
Gulf Research & Development Co., in the discharge of 
his duties as president for 1948 of the Society of Auto- 
motive Engineers. During his year in office he made 
52 talks before local sections of the SAE over the coun- 
try and including the ‘Hawaiian Islands, a record prob- 
ably never equalled by any previous SAE president. 

His talks, along the lines of his paper before the 
recent SAE annual meeting, were in part a long-term 
appraisal of petroleum .and other energy sources in the 
U.S. They also included, however, a discussion of the 
more immediate problems connected with supplying mo- 
tor fuels of the quality required for the cars to be made 
the next few years. Mr. Pigott’s appearances as a rep- 
resentative of the petroleum industry were incidental to 
his official duties. However, he undoubtedly accomplished 
a great deal in acquainting the rank and file of auto- 
motive engineers over the country with what confronts 
refiners in making the higher octane fuels for the cars 
the manufacturers would like to turn out in the not dis- 
tant future. 


The petroleum industry cannot always be so for- 
tunate in having as its representative on automotive en- 
gineering forums a man with the official capacity held 
by Mr. Pigott. However, it has been fortunate in the 
past in the assignment of its leading technologists to 
discuss before the SAE the motor fuel supply situation. 
W. M. Holaday, director of the Socony-Vacuum research 
laboratories, has served very ably in this capacity on 
several occasions in the past two or three years. Un- 
doubtedly this practice will continue, for the SAE has 
always welcomed representatives from the petroleum in- 
dustry on its meeting platforms. Also it is most im- 
portant at this time, with some car manufacturers press- 
ing to increase the compression ratios of their new mod- 
els, that the automotive engineers comprehend what this 
entails for the oil companies. 


The utilization of motor fuels today is of such mag- 
nitude that changes in their characteristics involve both 
technological and economic problems which should be 
understood as widely as possible in both industries. 


Standardizing Symbols of Science 


NE OF THE TOUGHEST JOBS for the reader of 

technical reports and articles is to be confronted 
with unfamiliar symbols for scientific words and figures, 
or to find symbols with which he is familiar given new 
and different meanings. A prominent example is the 
Greek symbol ‘“y’, which in atomic spectra may mean 
energy, frequency or wave number. Another example is 
the present use of six or seven symbols to designate 
“current density”. 

Hence the announcement of the completion of the 
work of standardizing symbols for physics should receive 
the encouragement and cooperation of all technologists. 
The report is presented in the “American Standard Let- 
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ter Symbols for Physics, Z10.6-1948’’, by the Science and 
Engineering Symbol and Abbreviation Committee of the 
American Standards Assn. The head of the particular 
subcommittee which has done the work in the field of 
physics is Harold K. Hughes, Socony-Vacuum Labora- 
tories, Brooklyn. Similar standards for electrical quan- 
tities and aeronautical symbols are under revision, while 
some eight sets of standards in other sciences have been 
prepared since the work was started in 1926. 


The proposed standard physics symbols include all 
common terms in elementary physics and some in ad- 
vanced physics and related fields. Those symbols have 
been omitted where usage has not developed to the point 
that standard meanings can be applied. The work has 
not been done arbitrarily but in cooperation with all in- 
terested agencies and much consideration has been given 
to the practice in the physics journals, textbooks and 
reference works. 

The oil company research laboratories should take 
the lead in the adoption of the standard physics symbols, 
to expedite their general use. 


A New Threat of Regulation 


POSSIBLE NEW THREAT OF CONTROL of the 

natural gasoline industry lies in a suit filed in a 
state court at Baton Rouge by the Louisiana Public 
Service Commission. The Commission charges that the 
act of 1942 creating the Louisiana Liquefied Petroleum 
Gas Commission to regulate dealers in LPG products is 
unconstitutional. It asks that the liquefied petroleum 
gas industry of the state be declared a public utility. 
The state public service agency would then become the 
regulatory body. 

The Liquefied Petroleum Gas Commission has extended 
its regulation only to LPG local dealers. The intentions 
of the Public Service Commission in the LPG field of 
course will not be known until the suit is decided. How- 
ever, a statement in its petition in the case in court 
might logically be taken as the premise on which to at- 
tempt wider regulatory authority. The statement reads: 
“In its manner of production, its use and all other im- 
portant particulars save and except the method of. dis- 
tribution to the ultimate consumer, liquefied petroleum 
gas is identical or similar to the so-called natural gas.” 

Such a statement is entirely erroneous, and ominous by 
inference. Apparently waved entirely aside is the fact 
that LPG products are the result of manufacturing proc- 
esses, with the cost of the natural gas only one factor 
in determining the price of the product. Regulation of 
the LPG. industry all the way in Louisiana would bring 
with it control of natural gasoline and cycle plant op- 
erations—something that to date has been denied the 
state and federal agencies, although eyed covetously by 
them in some instances. 

If the issue in the Louisiana court is to substitute 
regulation of the natural gasoline industry for free 
competition among its members the public as well as 
the industry should know about it. 
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SULFURIC ACID 


Standard Grade: 66° Baume (93.19% H2$O4) ; 99% H2SO4 
Other Grades: Diamond, 66° Baume 








the Crystal (low in iron) 66° Baume 
1a OLEUM 
slic 15, 20, and 65% free SO3 
the Specify These General Chemical Products, Too 
o Alkylation: Sulfuric Acid, Anhydrous Hydrofluoric Acid 
| Polymerization: Fluosulfonic Acid, Boron Fluoride, Etherate 
_es | Sulfonation: Sulfuric Acid, Oleum, Sodium Sulfate, Anhydrous 
ty. | Isomerization: Muriatic Acid 
the | oj Welt Acidizing: Muriatic Acid, Fluoboric Acid, Hydrofluoric 
ci 

Detergents: Sodium Metasilicate, Disodium Phosphate, Anhydrous, 
led : Trisodium Phosphate, Tetrasodium Pyrophosphate, Anhydrous 
ns Treating Agents: Aluminum Sulfate 
of | Mud Conditioning: Sodium Silicate, Disodium Phosphate, Trisodium 
— q Phosphate, TSPP (Tetrasodium Pyrophosphate) 

: Other Chemicals: Aqua Ammonia, Nitric Acid, Potassium Nitrite 

ut | Glauber's Salt, Anhydrous 
at- | Special Catalysts, Addition Agents, Inhibitors: Consult us on your 
ds: | requirements 
m- BAKER & ADAMSON Reagents and Fine Chemicals 
lis- The products advertised are commercial chemicals having various uses, 

some of which may be covered by patents, and the user must accept full 
um responsibility for compliance therewith. 
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FOR AMERICAN INDUSTRY 





-s-eas your source of. 





sulfuric acid 





At the turn of the century, General Chemical pioneered 
the Contact Process of sulfuric acid manufacture in Amer- 
ica. This development made possible the economical pro- 
duction of high strength acid for the first time and 
contributed markedly to industrial growth. 

Over the years, General Chemical has become a major 
source of supply of the Petroleum Industry for this basic 
process chemical, meeting its most exacting requirements 
through progressive research and advanced production 
techniques. That is why so many purchasing and operating 
executives rely exclusively on General Chemical to meet 
their needs. For certainty, they always Specify “General 
Chemical.” 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y. 


Offices: Albany ¢ Atlanta ¢ Baltimore * Birmingham ° Boston 
Bridgeport * Buffalo * Charlotte * Chicago * Cleveland * Denver 
Detroit * Houston * Kansas City * Los Angeles * Minneapolis * New York 
Philadelphia * Pittsburgh * Portland (Ore.) * Providence * San Francisco 
Seattle * St.Louis * Wenatchee * Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
in Canada: The Nichols Chemical Company, Limited © Montreal * Toronto « Vancouver 









































Bottom section of an 18-foot vacuum tower 


being fitted and match-marked for field 


erection at one of Wyatt’s two modern steel 


plate fabricating plants. 


WYATT METAL & BOILER WORKS 


STEEL PLATE DESIGNERS, FABRICATORS AND 
ERECTORS TO INDUSTRY'S SPECIFICATIONS 





